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\ of 

G E O G R A P H Y: 



TT muft be obvious to every one,' 
-** that Arts and Sciences, when re- 
prefented only in their more ripened 
State of Improvement, can never corn- 
municate a full Degree of Information, 
unlefs at the fame time the ruder 
Stages through which they paffed, be- 
fore they arrived at that Degree of Per- 
il fcdtion/ 
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fe&ion, arc minutely traced and known. 
A young Architcft would never attain 
to be Matter of his Art, if he had only 
fecn Buildings, however, magnificent, 
after the Fabricks were completed. . 
For then he could have no Opportunity 
pf obfcrving the Breadth or Depth of 
the Foundations which are neceffary 
for carrying fo great a Weight j he 
could know nothing of the Figure and 
Contrivance of the Frames by which 
^the Arches and Vaultings were exe- 
cuted ; the Manner of fixing thofe 
Beams which bind the different Pafts r 
of the Walls and, Roof together, and 
3II the various Application of Took 
and .Engines, Ladders and Scaffolding, 
by means of which the Efforts of Art 
and Labour were united to complete 
the Pile* For wfyen the Superstructure 

is 
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is finifhed, then all thefe various Im- 
plements of Mechanifm are removed, 
like Rubbifh, from the Spot, and many 
of the ableft Exertions of Skill in the 
Builder lie covered and out of Sight. 

Geography therefore rs> in this Re- 
Tpeft, like every other Science* whofe 
imperfeft Beginnings ought to be 
jraced, and the Time and Manner 
pointed out in which it received it* 
gradual Improvements. For though 
it is far from my Intention io prefix 
any Syftem of Geography before the 
few Maps which are now publifhed by 
^ way of 9 IUuftration of my Tables of 
Chronology i^yet having found butlittle 
Satisfaftion in any one Author, though 
I -have looked into moft of them who 
h*ve profeffedly wrote upon this Sub- 
B 2 jeft, 
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j^&, I have, for my own Amufement, 
collected and digefted from different 
Writers, both ancient and modern, 
fuch Particulars as I thought moft in- 
teresting for giving the Outline of this 
Hiftory of Geography, hoping that the 
Leifure and Abilities of others, more 
- converfant in this Branch of Know- 
ledge, . may be prompted to fupply 
more amply this Dejideratum in the 
Hiftory of Learning, 

It appears that the early Geographers, 
being deftitute of mathematical instru- 
ments and of aftronomical Obferva- 
tions, began firft to determine the Si- 
* tuation of Places according to Cli- 
mates; and they were led to fix x upon 
thofe Climates from the Form and 
Colour of certain Animals which were 

to 
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to be found in thofc different Coun- 
tries. , Th£ Appearance of Negroes, or 
what they called ^Ethiopians, and of 
the larger fized Animals, fuch as the 
Rhinoceros" and Elephants, fuggefted 
to them the Line of Divifioirwhere the 
Limits of the Torrid Zone began to- 
wards the North, arrd ended towards 
the South. For Reafon, (aid they, 
points out to us, that fimilar Things 
appear in the fame Temperature of the 
Elements j and that Whether they were 
Animals or Plants, they are produced 
according to the Gmilar State of the 
Air or Climate under the fatfie Paral- 
lels, or a like Situation equally diftant 
from either Pole *• 

• Ptolexnaei Geogr. lib. 1. cap. 9. 

B 3 This 



t RISE AND PROGRESS 

This groffer Manner of dividing 
their Climates, mud be cohGdered as 
the firft rude Outline of Geography in 
the more illiterate Ages of the World* 
For another Method was foon adopted 
by the Egyptians and Babylonians* 
which was the determining the Situa- 
tion of Places, or their Diftance front 
the Equator, by obferving the Length 
*f their longefi and JberSeJt Days. And 
that this Obfervation might be per- 
formed with fome Accuracy, they made 
ufe of a Species of perpendicular Sun- 
dials, haying a Stilus or Gnomon erect- 
ed uporv a horizontal Plane, by which 
they, were enabled ^ to meafure die 
Length or Shortnefsof the Shadow, 
in proportion to the Height of the 
Stilus. 
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It is difficult to fay which of thefe 
two Nations are intitled to the Credit 
of this Invention. Herodotus* tells 
us, that the Greeks jirft karned the Pale, 
the Gnomon, and the twelve Divifions 6f 
the JD*y, from the Babylonians. But in 
oppoficion to this it may be obferved* 
that the Merit of this Invention of the 
Gnomon in Greece> is afej-ibed by 
Pliny t and Diogenes Laertius, to the 
agronomical School of Miletus* and 
particularly to Anaximaader and A- 
x oaximenes, the Difciples of Thales j. 
and there is reafop to believe that this 

* Herodotus, lib. 2. p. 145. Ed. H. Steph. 

+ Pliny, lib. 2. cap. 76. Umbrarum hanc 
rationem & quem vocant Gnomonicen invenit 
Anaximenes Milefius Anaximandri Difcipulus, 
primufque Horologium, quod appellant Scioteri- 
con Lacedaemone oftendit. 

B.4 Method 
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Method of Obfervation was well known 
to Thales himfelf. For though the 
adtual Ere&ion of a Gnomon was an 
Honour referved for one of his imme- 
diate Succeflbrs, who placed at Lace- 
demon the firft Sun-dial upon that 
ConftrudBon that was fecn in Greece*; 
yet it may be prefumed at the fame 
time, that Thales, who had travelled 
into Egypt, where he learned both his 
Geometry and Aftronomy, might bring 
from thence the Idea and Principle of 
this Inftrument of Obfervation i for 
Diogenes Laertius particularly men- 
tions, That he was the firft 'Who found out 
the PaJJage of the Sun from Tropick t» 

* Diogenes Laertius in Anaximandro, lib. 2. 

Tropick. 
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Tropick*. But by what Inftrument 
could this be determined unlefs by the 
Gnomon ? For the Jfirolab and the Ar- 
miliary Circles are generally believed ta 
have been invented by fome of the later 
Greek Aftronomers who flourtfhed un- 
der the Ptolemys \ fuch as Timocharis* 
Ariftillus, or Eratofthenes. 

Thales is likewife faid to have been? 
the Author of two Books, one. on the 
Tropick, and one on the Equinox ; the 
exaft Times of which he probably de- 
termined by the Shadows of the Gno^ 
mon; and by this he was naturally led 
to another of his Difcoveries,. which was 
.the DiviGon of the Year into its four 

Ivfi. Diog Laert. lib. i. §24. - 

B 5, Seajbns, 
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Sea/ons* which was a Confequence of 
his finding the particular Days wher* 
the Sun appeared to be in the Tropics- 
and in the Equinox. 

His Divifion of the Year into 365 
Days, was undoubtedly brought by 
him from Egypt, a£ it is univcrfaHy 
allowed * to have been an Egyptian 
Difcoveny prior to his Time, 'being 
afcribed to the fecond MerCury,(irnamed 
Trifinegiftusy who-is fuppofed f to have 
lived about 50 Years after the Exodus,, 
according to Eufebius* And Pliny 

* Herodotus, lifo 2. p. 48. Macxobil Saturn, u 
12, Strabp, lib. 17^ p.- 816- * 



f Eufebius in Chronico. Syncelli Chronograph.. 
f. 123* Marlhami Chronicon ad S&c.x. p. 245* 
Ed- LipC 1.676. 

tflfo 
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telte Us cxprcfsly, that the Difcove ry 
of this Length of the. Year by the Ad* , 
dition of the five Days and a Quarter 
to the 360, was made by obferving 
when the Shadow returned to its Marks ** 
which is a clear Proof that it was 
done by the Ufe of a Gnomon. And 
that the taking the Lengths of the 
Shadow, by way of Calculation, was an 
Idea familiar to Thales, appears fronx 
his firft inventing the Method of de- 
termining the Height of the Pyramid* 

* Deinde Solis Meat urn effe partium trecen- 
tarum, fed ut Obfervatio Vmbrarum ejus repeat ad' 
Notes, quinos annis dies adjici, fuperque quar- 
tam partem diei. Pliny, lib.. t. cap. 8. It is 
proper to obferve here, that the odd Quarter of 
a Day, though known to the Egyptians, was not 
added till under the Reign of the Emperor A v* 
gutfus, in, the Year 25 before Chrift* 

B.6- N by 
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\>y their Shadow, at that exaft Inftant 
of Time in the Day when the Shadow 
of a Man is found jto be equal to his 
Height*. 

It does not therefore feem to be an 
improbable Suppofition> that this Me- 
thod of obferving by the Gnomon was 
originally imported from Egypt, where 
• it was known long before this Dawn of 
the GrceLLearningi for it has been the 
Opinion of fevefal eminent Writers f t 
that their Pyramids and Obelifks, which 

* Diogenes Laertiusiiv Thalete, lib. I. $ 27. 

■f Idem que infinuant Obelifci & Pyramided 
antiquLSima:, lion ad Ornatum folum aut Pom- 
pom ere&as in ^Egypto, /ed etiam ad captandam 
ope Umbrarrim AUitudinem Solis. Riccioli 
Almagefh Tom. w Praef. ix. Caffini de l'Ori- 
jine & da Ptogres d$ l'Allronomie, p. 13. 

ta 
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to common Travellers appeared to be 

1 

Buildings merely of Ornament and 
Magnificence, were really Sun-dials 
upon a larger Scale, by which the Va^ 
riation of the Length of the Shadow, 
in proportion to its Height, could be 
taken with a greater Degrees of Accu- 
racy. And to confirm this Opinion, ft 
was found upon Examination by M. 
de Chazelles* in 1694, that the two 
Sides, both of the larger and fmaller 
Pyramids, were placed exa&ly North 
and South, fo as to be true meridian 
Lines even at this Day, and the other 
two Sides flood Eaft and Weft; which 
is a clear Proof that even in thofe early' 
Times in which they were built, they 

t 
* M. Fontenelle's Eloge de M. de Chazelles, 

dans les Memoires de r Academic pour 1710. 

were 
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were fo contrived by the Egyptians, to 
ftand in the diredioa of the four car* 
dinal Points of the Heavens for the 
Purpofes of their agronomical Obfcr- 
rations.. 

It is not my prefent Intention to re* 
gifter all the particular Difcoverjes of 
Jftronomy* but only to explain fuch of 
them as are intimately connected with. 
the Pregrefs ef Geography; for their Ad- 
vances were fo often made by the lame 
Steps, that the one is not to 'be clearly 
tuiderftood without the other* 

«^^rom the Days of Thales and his 
immediate Succeffors, who flourished 

V 

in the Sixth Century before Chriflv 
there feems to have been little done 
towards the fblid Improvement of Geo- 
graphy 
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graphy for two hundred Yiars, till the 
Eftabliflunent of the famous Aftrono- 
mical School of Alexandria, For we 
have fcarce any Fragn&ents remaining 
of the School of Pythagoras; though 
at the fame time it muft be owned,, 
that their having known the true 
Syftem of the World by placing the 
Sun in the Center, and giving the 
Earth both the diurnal and annual Re- 
volutions, are Proofs that their Know- 
ledge of this muft have been eftabliflv- 
ed by clear and accurate Obferva** 
tions. 

There is, however, an aftronomieffcj* 
Obfcrvation mentioned during this* 
Period, and it is indeed the firft Greek 
one that is on Record, and is preferved 

* ■ ta 
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to us by Ptolemy *, which is that df 
Meton and Eu&emon, who obferved 
the Summer Solftice at Athens, during 
the Archonfhip of Apfeudes, upon the 
21ft of the Egyptian Month Phame- 
noth, in the Morning, being the 27th 
of June, 432 Years before Chrift. This 
Obfervation was made with a View of. 
determining the Beginning of their 
Cycle ofXIX Yearsfwhich commenced 
upon, the New Moon of the 15th of. 
July immediately fucceeding (being 
exactly 1 8 Days after ,the Solftice), and 
fell, according to Diodorus f, upon the 
13th of the Athenian Month Sciro- 
phorion. 

* Mathem. Syntax, lib. 3. cap. 2. p. 624 
f Diodorus Siculus, lib. 12. p. 305. 

Thk 
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This folftitial Obfervation muft h^ye 
given Mcton and Euttemon an Oppor- 
tunity of determining the Latitude of 
Athens at the fame time, had they but 
known the fimple Manner of drawing 
the Conclufionj for as the Length of the 
Shadow of the Gnomon was narrowly 
watched at the Crifis of the Solftice, 
the Proportion of that to the Height of 
the Gnomon was eafily known, by which 
the Angle of the Sun's Altitude was 
given. And though the Sun's greateft 
Declination was then very inaccurately 
known, being by fome* fuppofed to be 
24 , and by others f 23 5 r', which is 
/only found at prefent to be 23 28' io"V 
yet ftill the Latitude of Athens might 

• Strabo ad finem, lib. 2. & Vitruvius,- lib. 9. 
cap. 8. & Me flan a! a Arabs, lib. 2. Aftrolabii, ex 
Indorura Obfervatione. 

f Ptolemy, Math. Syntax, lib. u cap.i 1. p:i8. 

have 
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have been deduced within the Limita- 
tions of this Error j .making at the fame 
time Allowances for the grofs Manner 
in which Altitudes were determined 
without proper Instruments, and with- 
out the Solutions of Trigonometry* 
which appears to have been unknown 
till the Age of Hipparchus, by whom 
, it was firft introduced *. 

It 

* TaiocwoMBTRr appears to have been firft x 
introduced by Hipparchus, according toTheon, in 
his Commentary on the Aim age ft, lib, i. cap. 9)/ 
p. 39. where treating upon the Quantity of Right 
Lines in a Circle, and having premifed that 
Circles are fuppoftd to be divided into 360 Parts, 
fhe Diameter into 120, and the Radius into 60, 
he adds the following Words': 

" The Method of finding the Right Lines (or. 
€( Chords) in a Circle, is demoaflrat$d by Hip- 
" parchiis in Twelve Books* and after him by Me- 

" aelaus 
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Ic would feem that Timocharis and 
Ariftillus, who began to ob&rve 295 

Years 

" nelaus in Six Books.— It is a thing much to 
" be admired (continues he) that this Man (viz. 
u Hipparchns) with fo little Difficulty, and by 
** a few, and thofe eafy Theorems, has made the 
" Difcovery of their Quantities j and after this, 
" by certain fhort Lemmata, he demonftrated 
u a few, and thofe the moft ufeful of the 
'* Theorems, for obtaining the Quantities of* 
" thefe Right Lines ; and then confequentially, 
«« by thefe vtry Theorems, he has dm<mftrate<t 
" the Method of investigating a Canon or 
" TaMfc, by which we may not only find from 
" the Data, without any Iayeftigation, the 
" Magnitudes laid down, bnt likcwife by * 
" linear Demonstration we may investigate 
" them; ib that if any graphical Error fhould 
" b# introduced in the Numbers given by the 
" Canon, we may with great Readinefs re&ifp 
« them by means of the Projection." ^fc^.' 

Ptolemy 
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Years before Chrift, were the firft who 
introduced the Manner of determining 

the 

Ptolemy, in his Almageft, or Mathem. Syntax. 
lib. i . cap. 9. has ihewn us this Operation J>y 
finding the real Quantities of the Pentagons and 
other regular Figures infcribed in a Circle, and 
from thence deduces his Method of calculating a 
Table of Subtenfes or Chords, to every 30' of 
the Circle, which he fubjoins to this Chap- 
ter. 

But when they came to apply thefe to the Pur- 
pofes of Trigonometry, their Manner of Calcu T 
lation was very tedious by the Subtenfet of doublt •' 
Arcs inftead of Sines, which was an After-Inven- 
tion of the Arabians, appearing Aril in the Writ- 
ings of Albacegni, and their Cafes were folved 
by a Compofition of Ratios betwixt fix different 
Magnitudes, from which it was intitled, The' 
.Canon of the fix Quantities, alluding to the three 
Sides and the three Angles contained in all 

Triangles 



\ 
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the Pofitions of the Stars, according to - 
their Longitudes and Latitudes, taken with 

refpeft 

Triangles whatever, both plain, and fpheri- 
cal *. 

In this emtforraiTed State it continued till to- 
wards the Middle of the Tenth Century, when it 
was reduced by the Arabians to a clearer and 
more fimple Method, For befides the Introduc- 
tion of Sines already mentioned, all the various 
Propofitions were reduced to three plain Theo- 
rems by Geber ben Aphla, the Aftronomer of 
Seville, and which are contained in his Preface 
to his Qommentary on the Almageft, which was 
publiflied by,Petreius of Norimberg in 1633. 

There were two Cafes in fpherical Triangles, 
however, to which thefe three Theorems did not 
extend ; which are, when the three Sides are . 
given,- and the Angles required ; or when the 

three 

* Menelaus, lib. 3. Prop. i. Ptolemy Almageft. lib. 1. 
cap. 12. p. iS. Se lib, a. p. 35. ' Montuch's Hiftoirc deMa- 
tiMmatiqucs, Tome 1. p. 358, 
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rcfpeft to the Equator. This we know 
from Ptolemy, who has preferred many 

of 

three Angles are given and the Sides are re- 
quired. * And the Merit of the Solution of them 
was referred for Regiomontanus itf the Middle 
of the Fifteenth Century. Trigonometry Is alfo 
indebted to him, and his Matter Purbachius, for 
having calculated a Table of Sines to every De- 
gree and Minute of the Quadrant. It was upon 
this Occafion, in 1464, that Regiomoafcanus is 
foppofed to have introduced, for the firfl time, 
Decimal Arithmetic in his. Trigonometrical Canons > 
in the Room of the Sexagejimal Parts which had 
formerly been in ufe ; and this he did, aa Wallis 
t fays, Jilently and . unohfer<ved % See Wallis's * Pre- 
face to his Algebra, and alfo p. 3 1 . Regiomon- 
tan us likewife introduced the Ufe and Applica-' 
tioa of Tangents ; and near 100 Years after this, 
about 1560, Rheticus added to thefe the Ufe of 
Secants in Trigonometry, and compofed new 
Tables of Sines, Tangents, and Secants, calcu- 
lated not only for Degrees and Minutes, but 
from ten Seconds to ten Seconds. 

The 
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of their Ob fcr vat ions in his Alma*- 
geft*$ one in particular is Well known, 

The greateft Addition, however, to this Branch 
of Mathematicks, was made by John Napier of 
Merchifton, who introduced two new Theorems, 
which readtred the Solution o^ all the Cafe oi 
fpkerical Triangles Hill more eafy and fimple 
than they were before, by w£at are called the Fivt 
Circular Farts. 

But whatever Reputation he might claim from, 
that Difcovery, bis Invention of Logarithms in 
1614, is ft*ll much greater and more extenfive, 
and has fpread its Influence to every Branch of 
mathematical Science. Though it muft be coa- 
fefied, that Trigonometry in particular received 
an infinite Advantage from it, by Shortening the 
tediotw Multiplication and Divifion of natural 
Sines, which, befides the Consumption of fo much 
Time, rendered the Calculations liable to fre- 
quent Errors. 

* Ptolemy, Math* Synta*. lib, 7. cap, 2 & j # 
jp. \66 9 &c. 

at 
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as it 'gave rife to the famous Dif- 
covery of the Preceffion of the Equi- 
noxes; it was that of the Spica in 
Virgo, which Timocharis found to be 
go w e ft from the autumnal equino&ial 
Point, and likewife that it was one 
Begree and two Fifths to the North of 
the Equator: Both of which were 
found to be different by Hipparchusj 
Co that this bright Star had fliifted its 
Place with regard to thefe two Parti- 
culars in that Interval of Time elapfed 
betwixt thefe two Obfervations ; for in 
'one Cafe, he only found it to be 6° 
Weft from the autumnal equino&ial 
Point; and in the other, 'that it was 
three Fifths of a Degree, or 36' to the 
North of, the Equator; but it was 
found, both by Timocharjs and Hip- 
parchus,to have remained nearly at the 

Di (lance 
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Diftance of two Degrees to the South 
of the Middle of the Zodiac or Eclip- 
tic. From which it natlirally ap- 
peared reafonable for J^pparchus to 
fuppofc that the, fixed Stars had a flow 
Motion round the Poles of iHe Zo- 
diac: " Yet, as Ptolemy* tells us/ 
c< that though inclined tQ this OpU 
€t nion> yet Hipparchus fays of him- 
cx felf, " That be befttated in bis own. 
cc Mind upon tbt Decijion of the ^uejlion^ 
" becaufe the Qbfefvations of Timo- 
<c charis were not to be confidently 
cc depended upon, as being .made in a 
cc rough and grofs Manner 1 and that 

• Ptolemy Math* Syntax p. i68» A»r«f«» Np+r 
uotQeiirsp xal pure? $qffi» i)» to fwi rx$ nrpiaetf tw» 

fUMtfr fAr t Tt T?r i» tu pt7ct£v Xf**¥ hafofip U*rw s&j 

C « the 
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<c the Interval of Time {though of 150 
<c Years and upward s) was not fuffi-» 
" cient for a ctear and certain Cojik 
u prehenfion of that Matter. 

There was likewife an additional 
Reafon for this Sufpenfion of Judg- 
ment in Hipparchus, which Ptolemy 
has preferved in another Paffage of his 
Almageft *. For he tells us, that 
Hipparchus had found the greateft 
Diftance of the Spica of Virgo from 
the autumnal Equinox to be 6° 30' in 
the 3 2d Year of the Third Calippick 
Period (viz. 146 before Chrift) and 
that he found it to fee only 5 15' in 
the 43d Year of the faid Period (viz. 
135 before. Chrift) j and as lie could 

* Mathem. Syntax, p. 61. 

not 
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jiot apprehend that this Star fhould 
make a Motion of i° 15' in n Years, 
he concluded that this Difference arofe 
from fome Inequality in the apparent 
Motion of the Sun : For though this 
Variation puzzled him,''. yet* fays Pto- 
lemy *, He was prompted, from his Love 
of Truth, to conceal nothing which could 
tend in the kajl Degree to carry any Per- 
fons to a Sufpicion upon his Obfervatioris. 
But by way of accounting for this, he 
was induced at one Time to fuppofe, 
that this "Motion of the fixed Stars 
in varying their Diftance from the 
fcquinodtial Point, was -confined to fuch 
of them as were near the Zodfac, as if 
this Irregularity was occafioned by 

G 2 \\\fc 



1% RISE AND PROGRESS 

the Sun, Moon, and Planets, which 
moved in this Path; and this Ptolemy 
c,alls the firft Hypotbejis of Hipparchus *. 
*But this he. afterwards relinquifhed, 
when he found that the Stars in the 
great Bear, and others which were at 
a cpnfiderable Diftance from the Zo- 
diac/ fhifted their Places equally with 
thofe in the Zodiac, both with regard 
to the Equator and the equinoctial 
Col u res. 

From thefe Particulars, however, it 
fufficiently appears, that Timocharis 
and Ariftillus are intided to a Share of 
the Merit of Hipparchus, who is fo 
much celebrated for the Boldnefs of 

* Ptolemy Mathem. Syntax, p. 164. 

his 
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his Attempt in numbering the Stars, 
and ranging them aH according to their , 
Situations- in the Heavens *. And it 
is likewife evident, that the Longi- 
tudes and Latitudes of the Stars were 
reckoned from the Equator both by 
Timocharis and Hipparchusj for it 
was only after the Prec^flion of the 
Equinoxes was fully eftablifhed by 
Ptolemy, that the Longitudes and 
Latitudes of the Stars were uniformly , 

•Hipparchus— aufus, rem etiam Deo imprfl>- 
ba*n, annumerare pofleris Stellas, _ac Sidera ad 
nor mam exp anger e, organis excogitatis per quae Sin- 
_gutarum /oca atque magnitudines Jtgnartnt at fa- 
cile difcemi poflet ex eo, x non modo an obirenr* 
uafcerenturve, fed an omnino *aliqua tranjirent 
mover entur<ve — Q<x\o injhsereditate cundlis reli&o, 
fi quifquam qui rationem earn caperet, inventus 
. cfh Plinii Nat. Hilt. lib. 2. cap. 26. 

C j referred . 
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referred to the Ecliptic. It was thei* 
but an eafy Tranfition of Thought 
in Hipparchus to aflbrt and difpofe 
the different Parts of the Earth ac- 
cording to Latitude and Longitude, 
being only a new Application, or 
Tranfpofition of that Artifice whicrh 
yras already fo happily introduced ia 
the Arrangement of the Conftellations, 
and therefore equally proper to be 
adopted in tracing the Meridians and 
Parallels of the Earth.. x 

Strabo has preferved the very WordSs 
of Hipparchus, in which he explains 
his Ideas upon this Subject, being a * 
Fragment extracted from a Treatife of 
his wrote agatnft Eratofthenes. 

« it 
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c * It is impoffible, fays he*, either 

* for an illiterate Perfoti, or a Man of 

* Learning, to acquire the necelTary 
" Knowledge of Geography without 

* an Attention to the Heavens, and 
•* to the Obfervations of Eclipfes, . 
** For whether Alexandria in Egypt i* 
cc more Northerly than' Babylon, or 
€e more Southerly, or to what Diftance 
** this amOuhts, cannot be determined 
<c without confidering them by their 
fc Climates. In like manner, what 
cc Places lie towards the Eaft> or. to- 
* € wards the , Weft ; and whether more 
ct or lefs, no Perfon can know ac- 
•* curately without comparing the 
" Eclipfes of the Sun and Moon." 
Thus far Hipparchus. 

• Strabo, lib. 1. $,j. 

C 4 A* 
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As the two Diftinftions here pointed 
out give us the clear Ideas of Latitude 
and Longitude, it is with great Juftice 
that Hipparchus is univerfalljr allowed 
to have fixed the firft folid Foundation 
of Geography by uniting it to Aftro~ 
ijomy, and fo rendering its Principles 
felf-evident and invariable *• 

Pliny f likewife confirms this, when, 
jaftdr mentioning Thales and Sulpicius 

Gallus, 

* Sec likewife what Strabo fays of Hippar- 
chus, lib. 2. p. 131,2. 'Aveypoc^t yeify wf ivri% 

izapo} T«c >?? Totfoa rm h ry xato>jifA*{ ribtfliipuopiw 
Ttraypuwr, hiyv $1 tq* oc7ro Ttf lor t p*QMv .p*%fi T# ff.ofcfo 

f Utriufque Sideris curfum in fexcentos an- 
110s praecinuit Hipparchus, menfes gentium, 
diefque & horas, dc Jitus locorum & vifus popu-- 
lorum complexus, avo tefle, baud alio moda 

, ~q\rin> 



6f QtoGRAVur; 35 

. Gallus? who. had both predicted 
Eclipfes, he adds, that Hipparchus bad' 
foretold the Revolution- (of the EclipfesjT 
of . the Sun and Moon for 600 Tears, 
comprehending the Months, Bays and' 
Hours of different Nations, and the Situar 
fion of Places. By which it would feem, 
that the Latitudes and Longitudes of. 
thefe Places were particularly given. 

Blithe fulleft and ftrongeft Autho- , 
rity for appropriating this Invention to 
Hipparchus, is that of Ptolemy in his 
Geography, lib. 1. fap. 4. who fays, 
w That Hipparchus was the only Auw 
<r thor who had given the Elevations of 
tl the North Pole of a few Cities, inpro- 

<ywm Confiliarunv Naturae particeps. Plinii 
Naf. Hift. lib. 2.* cap. 12. v 

C 5 cc portion 
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<c portion to the great Number that 
c< were to be delineated, and luch too,. 
cc as lay under the fame Parallels. 
cc Some that came after JBipparchus 
" had given thofe of other Places that 
cc lay upon the fame Meridian, be- 
c< caufe their moft favourable Voyages 
cc were commonly from North to 
cc South ; but that moft of the Di> 
ct fiances, and principally thofe to- 
" wards the Eaft and Weft, were laid 
cc down in a ftill grofler Manner; 
<c not from any Negligence of thofe 
ic who recorded them, but becaufe 
€e they had na ready Method of 
cc bringing them to .a mathematical 
cc Exaftnefsj and like\yife, becaufe 
Cf there" were not many Eclipfes of the 
<c Moon which had been obferved at 
" different Places at the fame Inftant 

"of 
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€( of Time: For it is upon Record, 
<c that an Eclipfe, which was obferved 
<c at Arbela at Five o'Clock, was 
* c feen at Carthage only at Two 
cc o'Clock i from which it'clearly ap* 
t€ peared, what was the Diftance of 
u thefe two Places towards the Eaft 
<c and _Weft given in equino&ial 
« Time." / 

Jt is however a little remarkable, 
that thpogh Latitudes and Longitudes 
were in this Manner introduced and 
pointed out by Hipparchus, yet fo little 
were they attended to till the Days of 
Ptolemy, that none of the intermediate 
Authors, fuch as Sirabo *, Vitruvius? 

and 

* Strabo, lib. 24 p. 132. makes indeed an 
Apology for his not having done it, as if the ' 
G 6 giving 
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and Pliny, who all of them entered into a 

* minute Defcription of the Geographical 
Situation of Places according to the 
Length and Shadows of the Gnomon, 
have ever given us the leaft Hint of 
the Latitude or Longitude of any one 
Place whatever in th« Language of 
Degrees and Minutes* So common is 
it in Science to fee the Seeds of great 

- and ufeful Difcoveries often lie dor- 
mant and iiegtefted for many Years, 
till there arifes fomeMan of Abilities 

• equal to the firft Inventor, who fepa- 

giving of thefe Obfervations (which determint 
hatitudes and Longitudes ) was neither the Buiineft 
of a Geographer nor a Politician, and that they 
were befides full of Perplexity; adding y thafit 
was fufficient for him to propound from Hip^ 
parchus other Things that were more diftinguilhw 
able and more ftmple. 

rates 
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rates them, by an original Spirit of 
Difcemmenc, from the Mafs of Matters 
otherwife of fmaller Importance, re- 
ftores them to their true Point of 
Light, and often improves theqfi 
beyond the Ideas with which they 
were reprefented in the ffrft Concep- 
tion, 

When the true Principles of Geo- 
graphy were thus pointed out by this 
new Invention of Latitude and Longi- 
tude, it was no Wonder that Maps 
were from thence made to affume a 
new Form of Projection efientially 
different from thofe in ufe prior to 
this Pferiod. It was for this Purpofe 
that the Planifphere, or the Delinea- 
tion of the Sphere in Piano, is faid> 

by 
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by Synefius* to have been introduced 
hy Hipparchus, in order to preferve the 
Samenefs of the Proportions in the Diver- 
fity of the Figure. It muft be owned y 
however,, that the previous Steps to 
this new Proje&ion of the Sphere, had 
been in a great Meafure made eafy by 
Archimedes, when he invented (at 
lead 50 .Years and upwards before 
Hippafchus) thofe noble Theorems of 
his for meafuring the Surface of a 
.Sphere an& its different Segments* 
which were none of the lead important 
Difcoveries of that great Geometri- 
cian, v 

• Synefius dedono Aftrolabii, p. 310. Dpai- 

fiitw imQxviiai iZcurKucnv, ratVTQTwra, hoyvv tv fotforrm 
rav pxv)(A.arvv wiftoo-uv. w%*ro ftcr, " Innctpxpfr Sec, 

7 Wt 
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We' find in Strabo* an^Allqfion to 
a fpherical Proje&ion in Piano, where 
the* Meridians bended, towards each* 
other, To as to raake the Figure of a 
Gone, • . 

For the Maps that were on Record 
before the Time of Hipparchus, were 
litfle more', than rude Outlines and * 
topographical Sketches of different - 
Countries; excepting the fingle Map 
of Eratofthenes 6 , which I fhall explain 
more particularly, after having given 
a fliort Account of thofethat went be- 
fore 'it./ 

The earlieft were thofe of Sefoftris, 
mentioned by Euftathius in his Epiftle 

f Strabo. Geogr. lib. 2* p» 1 17. *t» ru tiMniu 
yt tf lw\oru t n\vocK\ raj iv§iioL$ pucfov avynvueat Trciuy 

pre- 
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prefixed to his Commentary on Diony- 
fius's nEpnlyYHns, who fays, cc that this' 
f< Egyptian King, having traverfed 
* great Part of the Earth, recorded 
cf his .March in Maps, and gave 
"Copies of his Maps not only to the 
"-Egyptians, but to the Scythians,, 
cc to their great Aftoniihmsnt*." 

The Jews feem to have had Sur- 
veyors among them ; and fome have 
imagined from this, that they had* 
made a Map of the Holy Land when 
they gave the different Portions to the - 
Nine Tribes at Shilo, as mentioned in 
Jofliua, Chap^xviii. ver # 4., 8. and 9. 
For they are there fent to walk through. 

* Kai $tffvrfk<;h> four)?, o Alyiitri^ 9ro**u% wcp- 
7ujAuG«$ yna mva,%i ti &Jaxe rw mp*hv> &C. p. 6. 
Ed.H, Steph.. - -' 

the 
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the Land, and to dcfcribc it; and they 
are afterwards faid to have defcrikd it in 
Seven Parts in a Book. And Jofephus 
tells us, that when Jofhua fenc out 
People from the different Tribes' to 
mcafure the Land, he gave them as 
Companions Perfons well inftru&ed in 
Geometry, who could not be miftaken 
jn the Truth from their Skiil *, 

He afterwards mentions, that the 
Men who were fejit, being Ten in 
Number, irtfioKiHretiUss tb K&Y Tij^ti<raju*i/oi 
rw yriit> going round and ejtimating the 
Land, returned in the feventh Month 
to Jofhua at Shila. 

oyq Tqt,\r$sq ovk xptXhi \r t crza$ou &a rr,9 Ts^vr t v, Jo- 

iephus, Kb. v. cap. 1. p. 14*. 

Fronri 
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JFrom this, therefore, we may reafon- 
ably preiume, that a geometrical Sur- 
vey was then made of the Holy Land y 
though it does not fully determine 
whether their Menfuration wa& only 
taken down in Numbers, or regularly 
proje&ed and -digefred into a Map. 

The.firft Grecian Map on record 
, was that o£ Anaximander, mentioned 
by Strabo/ lib. i. p. 7. ft '-lips been 
conjectured by fome>, that this wag-* 
general Map of t?he then, knowrr 
Worlds and is imagined to be the one- 
referred' to by Hipparchus under the 
Defignation of the Ancient Map *, which; 
he in a few Particulars preferred to* 
that of Eratofthenes $ and fome con- 

* ^PX* 3 "** vwot,itcc<i*- Strabo, lib. 2. p. 6g. 

je&ursd* 
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je&ured, that Anaximander, ." by in- 
€C yentirjg a Sphere, and introducing 
ct a Map, and a Meafure of the Cir- 
" cumference of the Sea and Land/* 
according to Diogenes Laertius, may 
• be * fuppofed \ to be one of the Ma- 
thematians alluded to by Ariftotle at" 
the End of his Second Book DeCoeloJ^ 
who made the Circumference of the Earth 
to be 400,^00 Stadia* being the firft 

Lib. 2. §2. 

f Snelliufr id his Eratofthenes Satavus, Kb.fr* 
p. zz. 

X Kal ruv MaQritAaluajf oVok to fttysQoq ayatayt£ea-Ops» 

pvplaSx; rxSiw* Ariftotele.s, vol. 1. p. 472. Ed. 
DuVaJ. This however may be. an Argument 
againft chat Work being wrote by Ariftotle, as, 
Eratofthenes was generally allowed to have been., 
the firft who attempted that Menfuration. 

>„ gnofs 
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grofs. Calculation that was attempted 
to be given of that great Problem in 
Geography* 

The Map of Ariftagoras, Tyrant of 
Miletus, is likewife particularly wor- 
thy of our Attention, becaufe it is fo 
minutely defcribed by Herodotus*, 
and will give us fomc Idea of the 
Nature of the Maps in thofe tarty 
.Ages, He tells us, that Ariftagoras 
fhewed it to Cleomenes King of Sparta, 
with a View of inducing him to at- 
tack the King of Perfia even in his 
Palace at Sufa, in order to reftore the 
lonians to their ancient Freedom. 
It was traced upon Brafs or Copper, 
and contained the intermediate Coun- 

* Herodotus, Lib. 5.. p. 347V 

< tries 
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tries which were to be traverfed in 
that March. The Words of Hero- 
dotus* muft not however be inter- 
preted too literally, as if it contained 
" the whole Circumference of the 
" Earth, the whole Sea or Ocean, 
" and all the Rivers." For notwith- 
Handing the Pompoufnefs of the Ex- 
preffion, it may fairly be concluded, 
from the State of Geography at that 
Time, that the Sea meant only the 
Mediterranean, and therefore the Earth 
or Land, the Coafts of that Sea, and more 
particularly (he'Lefier Afi* extended 
towards the Middle of Perfia, and tbt 
Rivers were the Halys, the Euphrates, 
and the Tigris, which Herodotus men- 

wflpfle, ku) Mteerrx Ti vac* xccl woicc^o) tradf?* 

s tions 
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tions as neceffary to be croffed in 
that Expedition. It contained, one 
ftraight Line, called the Royal High* 
way, wfoW Ba<nAm>j, taking in all the 
Stations or Places of Encampment, 
which were called ra0/w, from Sardis 
toSufaj fo that it was an Itinerary, 
or what the Greeks diftinguiihed by 
the Title of ocTroypo^n raOjuwv *•• There 
were in of thefe Stations in the 
whole Extent of this Line or Road, 
containing 13,500 Stadia, or 450 Pa- 
rafangse., which being reduced to the 
Roman Mile, allowing Eight Stadia 
to each Mile, amounts to 1687 and 

* Strabo, Lib. 3. p. 69. Xenophon has given 
us the March of the younger Cyrus's Army 
through thefe very v-a0^o», and their different .. 
DiftaJices in Parafangae in his AwUic, Lib. 1. 

' ' One- 
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One-half Roman Miles 5 and as it 
was a March of Ninety Days, Hero- 
dotus tells us, that 150 Stadia were 
allowed for a Day's March, which 
bj-ings it to Eighteen Roman Miles, 
and Three-fourths for each Day, If 
we would accommodate this to the 
Englifh Statute Mile, which contains 
5280 Feet, whereas the Roman Mile 
confifted only of 5000 Feet, it will 
reduce a Day's March to Eighteen 
Englifh Statute Miles and One-fixth 
of a Mile nearly, as the Roman Itine- 
rary Foot differed very little from the 
prefent Engliflj Foot, as appears from 
% two Itinerary Diftances which have 
been^ meafured ; one is the Twenty- 
five Miles from Bologna to Modena, 
jaken by Ricciolusj and the other, 
•the Twenty-one Miles betwixt Lon- 
don 
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don and Verulam, found by fomc 
Surveyors, quoted by Bernard, to 
contain 20.37 Miles, of 500 Engliih 
JEeec to a Mile *. 

Thefe Itinerary Maps of the Places 
of Encampment, were indifpenfably 
ncceffary in all Armies, We find 
Athenasus, in his Deipnofoph. Lib. 10. 
p. 442. quotes Baeton as Author of a 
Work, intituled rafy*w mt Kxefafyx 
vrofsuzg, The Encampments of Alexander's 
March; and he likewife cites Amyntas, 
iu rois r»8/*oiff. And Pliny f, Lib. 6. 

• Dr. Murdoch's Enquiries and Conjectures 
concerning Meafures of Length prefixed to Buf- 
ching's Geography, Vol. 1. p. 23. Bernardus 
de Menfuris Antiquis, p. 230, &c. 

f Verutn ut terrena demonftratio intelliga- 
tur, Alexandri magni vefHgiis infiftamus, Diog* 
netus & B as ton ejus menfores fcripfere, &c. 
Epiftolae quoque Regis ipfius confentiunt. 

2 cap. . 
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cap, 17, tells us, that Diognctus and 
Beeton were the Surveyors of his 
Marches; he then quotes the exaft 
Number of Miles according ta their 
Menfuration, -ad afterwards confirms 
it by referring to the Letters of Alex- 
ander himfelf. It likewife appears 
from Strabo *, that Alexander was 
very careful in perfonally examin- 
ing the Meafures of his Surveyors f, 

having 

• Strabo, lib. 2, p. 69. 

f There is a Difficulty occurs with regard 
to the* Meafures of thefe Surveyors of Alex- 
ander, becaufe Pliny has given the Diftances 
of Places as delivered by therm in the Roman 
Miliia Pajfuum> a Me nfu ration unknown to 
them* and not in the Greek Stadia. Dodwell 
had obferved this with regard to the Voyages 
anl Diftances of Nearchus and Oneficritus, 
who "were Alexander's Admirals ; and he fup- 
D pofes 
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having his Defcriptions always from 
the molt fkilful in every Country* 
And the fame Author acquaints us* 
that a Copy of this great Monarch's 
Survey was given by Xenacles his 

pofes that Pliny took the Redu&ion of thefe 
Diftances 'from Juba, who had abridged their 
Writings, as alluded to in Pliny, lib. 6, cap. 23. 
and therefore Juba might perhaps have done . 
the fame to the Writings of Boeton and Diog- 
netus; though this is not quite confiftent with 
a Paflage o£ his, lib. 6. cap. 17. where, after 
having given their Menfurations in. Roman 
Miles, he adds, in quibufdam Exemplaribus di- 
verji Numeri rtptriuntur\ as if he had been con- 
futing different Manufcripts of the original 
Writings of thefe Authors* See Dod well's 
Differtatio de Nearcho in Hudfen's Geogr. 
Minor, vol. 1. p. 132. But as Pliny gives like- 
wife the MeafureJ c£ Eratofthenes and other 
Greek Writers in Romaa Miles, it is more 
probable to fuppofe they were Reductions made 
by himfelf. Pliny, lib. 6. paffim. 

Treafurer 
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Trcafurer to Patrocles^ the Geogra- 
pher, who, as Pliriy informs us, was 
Admiral of tfce Fleets of Seleucust 
and Antiochus. His Book on Geo- 
graphy is*often quoted both by Strabo 
and Pliny; and it appears that this 
Author Yurnifhed Eratofthenes with 
the principal Materials A and v Autho- 
rities for conftrufting the oriental Part 
of his Map of the then known World. 
For the Voyages of Patrocles under 
Seleucus upon the Cafpian Sea and 
eifewhere, were a kind of Supplement 
to thofe Meafdrements given by Boeton 
and Diognetus already mentioned, and 
by Nearchus and Oneficritus, the two 
Admirals who were employed under 
Alexander, and therefore Pliny * quotes 

? Reliqua inde Seleuco Nicatori Jeragrata 
funt. Pliny, lib. €. cap, 17, 

' ' D 2 thena 
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them immediately after, It appeafs 
likewife from the fame PaflTage, that 
Megafthenes and Dionyfius were tWo 
Surveyors fent into India by Ptolemy 
Philadelphia for the Piirpofes of Geo- 
graphy, and their Authority was fome- 
times fet in oppofition to Patrocles by 
Hipparchus, in his Critieifm upon Era- 
tofthenes's Geography *♦ 

, I have dwelt a little the longer upon 
thefe different Surveys which took their 
Rife from Alexander's Expedition and 
Concjuefts and thofe of his immediate*' 
Succ^flbrs, becaufe Geography began 
to affume a new Face and Form from 
this memorable JEr&. For Eratoft- 
henesj who is defervedly confidered 
as the great Father of Chronology, 

* Strabp, lib. 2. paiftm. 

employed 
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employed his eminent Abilities and 
Learning with equal Suecefs to reduce 
.Geography into a regular Syftem, and 
laid its Foundation upon clear and folid 
Principles. 

We muft do him the Juftice to 
allow, that it was he that firft intro- 
duced into his Map a regular Parallel 
of Latitude *. It was a geographical 
Outline traced over certain Places 
whofe longeft Day was obferved to be 
cxa&ly'of the famje Length. He begun 
it from the Straits of Gibraltar, and 
it thence paHed through the Sicilian 
Sea, and near the fouthern Extremities 
of ; Peloponnefus, and was continued 
through the Iflajid of Rhodes and the 
Bay of Iffus, and there entering Cilicia, 

* Strabo, lib. 2. initio, p. 67. 

D 3 and 
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and fo croffing the Euphrates and Ti- 
gris, was extended to jhe Mountains 
of India. By means of this Iyin$ 
he endeavoured to re&ify the Error* 
io th$ ancient geographical -Map, fup- 
pofed to be that of Anaximander. 
In drawing this Parallel, he was regu« 
lated by obferving where the longeft , 
Day confided of fourteen Hours and 
a Half, which Hipparchus afterwards 
determined to be the Latitude of 36; 
making by this a fort of Tranflation 
of it into his own aftronomical Lan- 
guage. 

%his firfi Parallel through Rhodes, was 
ever afterwards confidered with 9 De- 
gree of Preference like the Foundation 
Stone of all the aAcient Maps ; for it 
was traced through the Middle of the 
1 Mediter- 
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Mediterranean, whofe Coafts were in 
the Center of the principal Nations of 
Antiquity, and the Longitude of the 
then known World was often attempted 
to 'be meafured in Stadia and Miles, 
according to the Extent of that Line* 
by many fucceeding Geographers. 
The running of this Parallel was lb 
happy a Thought in Eratofthenes, that 
it" not only encouraged him to trace 
upon his Map other Parallels at cer- 
tain Intervals from his firft, fuch as one 
through Alexandria, another through 
Syefie, and another through Mtroe> but 
he undertook to trace at Right Angles 
to thefe a Meridian paffing through 
Rhodes and Alexandria down to Syene 
' and Meroe. And as the Progrefs he s 
thus made tended naturally to enlarge 
his Ideas upon this Science, he at- 
D 4 tempted 
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tempted a dill more arduous Taflc, 
' which was to determine the Circumference 
of the Globe by an aftual Meafurement 
of a Segment of one of its great Cir- 
cles, making his Computation upon 
the whole, by uniting certain accurate 
Obfervations made in the Heavens, 
with a correfponding Diftance rare- 
fully fur veyed and taken upon a Meri- 
dian of th$ Earth. 

The Segment of the Meridian which 
he fixed upon for this Purpofe, was 
that between Alexandria and Syene *, 

* CIcomedes, lib. 1. p. 53. Martian us Ca- 
pella, lib, 6. p/194. tells us, that it was ma* 
fund by Ptolemy's Surveyors t per menfores Rc- 
gios Ptotenuei, though he feems to have made 
a Miftake in faying that the Diftance was be- 
twixt Syene and Meroe, inftead of betwixt Alex- 
andria and Syene. 

.* i the 
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the Diftance of which was meafured, 
and found to be 5000 Stadia, and 
the Angle of the Shadow upon 
the Scaphia or Sun-dial, which was 
obferved at Alexandria, was equal to 
the 50 th Part of the Circle; for at 
Syene there was no Shadow from the 
Gnomon at the Mid- day of the Sum- 
mer Solftice; and that this might 
be more accurately taken, they dug 
a deep Well, which being perpen- 
dicular, was fcompletely illuminated at 
the Bottom when the Sun was ver- 
tical V Though this even was not 
fully fufficient to give the exadt Line 
of the Tropic, becaufe the Sun Was 
found to be vertical, or to caft no 

* Pliny, lib. 2. cap. 73. and lib. 6. cap. 29." 
Servius ad Eclog. 3. Virgil. Strabo, lib. 17, 

p. 817. 

D 5 Shadow. 
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Shadow at all for a circular Sp^ce of 
300 Stadia, becaufe * the Sun's Dia- 
meter being equal to 32 Minutes, would 
therefore appear perpendicular at the 
fame Inftant of Time to an Extent of , 
Ground correfponding to that Num- 
ber of Minutes* and therefore Ric- 
ciolus concludes, that this vertical Ob- 
fervarion muft have extended 150 Sta- 
dia on eagh Side of Syene t- 

The Subftance of this Account is 
tfcken from . Cleomedes, who feems to 
have extra&ed it literally from Era- 
tofthenes's original Work, intituled 
MtTfnm J, and it is published as fuch 

rgiaftco-'ux tw holpflpot, Cleomedes, lib. i» p. 53* 
f Almageft. vol. 1. lib. 3. cap. 27. p. 163. 
J Fabricii Biblioth. Grec* vol. 2* p* 477* 

at 
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at the End of the Oxford 'Edition of 
Aratus in 1672, though under the 
Tide of Mrrpo me yHs wtpfif$4*{. By 
this Account Eratofthenes made the 
Circumference of the Earth amount 
only to 250,000 Stadia, whereas a 
Cloud of original Authors * have 
uniformly given the Numbers to be 
252,000. And to reconcile.thefe two, 
Dr. Murdoch j- has ingenioufly fuj>- 
pofed, that infte^d of 7 12% the Dif- 
ference of Latitude was 7°. 8 -£', which . 

* Strabo, lib. 2. p. 13a. Geminus apud 

Petav.'Uranol. p. 51. Yitruvius, lib. 1. cap. 6. 

Macrobius, lib. 1. cap. 20. t PHny, lib. a. cap. 

108. Capella, lib. 6. c. i. Cenibrinus de die 

natali, cap. 2. \- 

I 
f Dr. Murdoch's, Enquiries concerning Mea- 

fures of Length, 'prefixed to Bufching's Geegr. 

vol, 1. p. 27. 

D 6 waa 
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was. the -5V 4 th of the Circumference, 
which woqid bring the Calculation to 
252,000 Stadia, and that Cleomedes 
negle&ed the fmall fraftional Part of 
the Denominator ; but that the prin- 
cipal Mi (lake was in meafuring . the 
Diftance, and finding it to be 5000 
Stadia/ Indeed nothing is more com* 
mon than to find a Confufion of Num- 
bers in the Diftances given us by 
ancient Authors 5 for though thefe 
5000 Stadia are mentioned as the 
Diftance betwixt Alexandria and Syene 
byfo many Authors, yet we know that 
Marinus and Ptolemy * did not allow 

• Ptolemy. Geogr. lib. 1. cap. 1 1 . K*J m to tw 

ph pixy po'ipa* ow sr» • ptyirG* xixX& ftoipwr t |, 
tttSfiVtoo-ltif lm tJ? Imtpamois Tr? yns AirokapGanw 

tn. 

above 
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above 3600 Stadia to that Diftance, 
as the 7 1 2 / amounted exa&ly to that 
Number upon the Proportion of 506 - 
Stadia to a Degree > which Ptolemy 
tells us, was agreeable to Mcvfurations 
that were allowed and acknowledged. 
The fame Number of 5000 Stadia is 
faid to have been the Diftance fup- 
pofed by Pofidonius betwixt Rhodes 
and Alexandria *, where he had con- 
cluded that the Segment of the Me- 
ridian was the 48 th Part of a great 
Circle from an Obfervation of the Star 
Canopus; whereas Strabo f tells us, 
' that the Seamen only allowed it to 

* Cleomedes, lib. 1 . p. 5 1 . 

f Strabo, lib. 1. p. 25. &Jib. i. p. 125. 
Pliny, lib. 5. cap. 31. Rhodus— diftat ab Alex- 
andria, ut Eratofthene*, cccclxix mill. =3752 
Stadia. 

be 



1 
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be a Diftance of 4000 £tadia, and 
that Eratofthenes, by his gnomonical 
Obfervationsi concluded it to be only 
3750. In like manner Fliny • tells us 
that it was 5006 Stadia betwixt Syene 
and Meroe ; but in another Paffage t* 
after mentioning the various Meafurcs 
of Eratofthencs, Artcmidorus and Se- 
bofus, who differed from each other, 
;he adds, that the Difpuies upon that 
Head bad been lately determined by Sur- 
veyors fent thither by N*ro 9 fabo found 
it to meafure 862 Miles; though from 
the intermediate Diftance there fpeci- 
fied, it appears that thecolle&ed Num- 
bers give 874, and by multiplying 
each of thefe by 8, to increafe them 

* Lib. 2. cap, 73. 

t Pli»y> !&• 6. cap. 29* 

to 



OF GEOGRAPHY. 6j 

to Stadia, will give in the firft 6896 
Sta^U, *od in the fecond 6992, boil* 
of which differ very materially froto 
5000 Stadia. 

The Investigation of this Problem 
of the Circumference of the Earth, 
was eflfentially neiceffary for determin- 
ing the radical Principles of all Maps, 
and therefore the moft eminent of 
the ancient agronomical Geographers 
made repeated Endeavours to obtain 
an Accuracy in this Calculation. Era- 
tofthenes, by making the Circum- 
ference as I have already mentioned 
to be 252,000 Stadia, allowed there- 
fore 700 Stadia to a Degree $ which, 
by the Reduction of 8 Stadia to a Ro- 
' man 



1 
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man Mile of 5000 Feet, amounted to 
87 f Roman Miles to each Degree* 

Hipparchus added 25,000 Stadia 
tp this Meafure of Eratofthenes, ac- 
cording to Pliny, lib, 2. cap, 108,; 
though the Obfervation is not men- 
tioned from which this Conclufion is 
drawn, which it were to be wiflied 
Pliny had done, as it increafes the 
Error of Eratofthenes. This Addi- 
tion however makes the Circumfe- 
rence to confift of 277,000 Stadia, 
which was an Allowance of 769 Sta- 
dia, or 96 Roman Miles to each De- 
gree *• 

* It would feem from two Paflagea of Strabo, 
lib. 4. p. 113, & p. 132, as if Hipparchus admit* 
ted the Mensuration of Eratofthenes. 

Pof- 
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Poflidonius, in like manner, com- 
puted the Circumference of the Earth 
to be 240,000 Stadia, by multiplying 
5000 (the fuppofed Diftance betwixt 
^Rhodes and Alexandria) by 48, the 
Segment of the Meridian according 
to his Obfervation betwixt thefe two 
Places; but Cleomedes, when he men- 
tions this Conclufion, he adds, // the 
Diftance is 5000, but if not, in propor- 
tion to the Diftance * : And as Eratof* 
thenes had made the Diftance to be 
only 3750 Stadia, and Poflidonius reft- 
irtg his Conclufion upon the Deduc- 
tion from his aftronomical Obfefva— 
tidn of the Arch of the Meridian, it 
was natural for him to infer, that if 

* * Gleomedes, lib/ 1» p. 52. *E«r Jcr»i 3* <*to P&qv 
Vftlaicstf-^tfeou it i% ft*, mf& X0709 tu )tan}|Xft7&'« 

he 
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he admitted the Diftance given by 
Eratofthenes to be true, being taken 
upwards of 170 Years before his Time* 
upon that Hypothcfis, the Circum- 
ference of the Earth would be only 
180,000 Stadia, as 3750 multiplied 
by 48 will produce that Number; and 
indeed Slrabo * tells us, that this very 
Calculation was approved of by Pof* 
fidonius. It is for this Reafon that 
he is quoted f as having had two Opir 
nioos upon the Quantity of the Cir- 
rumference of the Earth, and that he 
was therefore' the firft Geographer who 
advanced the Opinion of allowing 

* Strabo, lib. 2. p. 95. lua 3 no*ft&»$' ly*?im r 

f Sncllii Eratofthenes Batavus, lib. i.eap. 16. 
p. 88. & Riccioli Geogr. lib. 5. cap. 8. p. 144* 

only 
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only 500 Stadia to a Degree, which 
was afterwards adopted by Marin us 
and Ptolemy*. By the firft Hypo* 
thefis, therefore, there would be 666 
Stadia, or S3 Roman Miles to a| De- 
gree; and by the iecond, 500 S|adia, 
or 62 f Roman Miles. 

- The Difcoveries and Improvements 
of Eratofthenes as a Geographer, have 
naturally led me to explain thefe vari- 
ous Menfurations and Calculations of 
the Circumference of the Earth, which 
indeed materially affefted the Dimen- 
fions of all the ancient Maps.^ It is 
proper however to . obferve, that his 
Map appears to have contained little 
more than the States of preece, and 
the Dominions of the Succeffors of 

• Ptolemy Geogr. lib. i» cap. ii. 
^ - Alexander, 
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Alexander, digefted from thofe Sur- 
veys already mentioned. He had fcen 
indeed, and has quoted, the Voyages 
of Pytheas into the great Atlantic 
Oce*n, which gave him fome faint 
Idea of the Weftern Parts of Europe; 
but withal fo imperfe£ly that they 
could not be realifed into ;he Outjine 
of a Chart. Strabo * tells us, that 
he was extremely ignorant of Spain* 
Gaul, Germany and. Britain, as well 
as of the Geci and Baftarni ; he was 
equally ignorant of Italy, the Coafts 
of the Adriatic, of Pontus, and of all 
the Countries towards the North, And 
he mentions in another Paffage, that 
Eratofthenes had made the,Diftance 
from "Epidamnus, or Dyrrachium, on 

• Strabo, lib, 2. p. 9j. 

the 
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the Adriatick* to the Bay of Thermae 
on the -3£gean Sea, quite acrofs Epirus* 
to be only 900 Stadia, when it ,was 
really above 2000 Stadia ; and in an- 
other Inftance, he had enlarged the 
Diftance from Carthage to Alex- 
andria to be 15,000 Stadia, whereas 
it amounted to no more than 9000 
Stadia *. 

This was therefore the State of Geo- 
graphy, and the Nature of the Maps, 
prior to the Difcoveries. of Hippar- 
chus, who, like an abler Architeft, 
introduced a new Plan of Building 
more certain in its Principles and 
more fimple iii its Conftru&ion, and 
where they might employ without, 

* Strabp, lib. 2. p; 9? . 

wade 
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waftc all the better Parts of the an- 
cicnt Materials. His Additions tended 
to make a new and elder Union 
betwixt Aftronomy and Geography, 
from which they derived mutual Ad~- 
vantages, and widened their Bottom 
for the Acceflion of new Improve- 
ments. < ' 

It appears that War has been gene- 
rally the Occafion of the moft accu- 
rate Maps of different Countries, and 
therefore Geography, about this JEra, 
began to make confiderable Advances 
from the Progrefs of the Roman Arms. 
For that great People, as they' were 
the Conquerors, fo they became the Sur- . 
veyors of the World. In all the Pro- 
vinces they occupfcdy we find that 
' J 6 Camps 
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Camps were every, where conftru&ed 
at proper Intervals, and Roads were 
raifed with fubftantial Materials for 
an eafy. Communication between thefc 
different Places of Encampment; To 
that Civilization and Surveying were car- 
ried dn according to Syfiem through the 
Extent of that large Empire. Every 
new War produced a new Survey and 
Itinerary of the Countries where the 
Scenes of A&ion paffedi & that the 
Materials of Geography were accumu- 
lated by every additional Conqueft. 
Polybius *, when, he tells us^ that. at 
the beginning of the Second Punic War y 
Hannibal was preparing his Expedi- 
tion againft Rome, by jcroffing from. 

* Polyfaii Hiftoria, lib* 3. p. 193. £d; Ca- 
ftub. Parit 1609* 

Africa 
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Africa into Spain, and fo through 
Gaul into Italy, he fays, tbat^ all theft 
Places were - meafured or furveyed with 
the utmojt Care by the Ropans. 

"Without entering into the minuter 
Execution of the Surveys of parti- 
cular Provinces with which every Rod- 
man General was regularly furniflied 
before his March, and which Vegetius 
has well defcribed V I & a H only add 

a remark- 

• Primum itineraria omnia region urn, in q tu- 
bus bellum gcritur, pleniffime debere habere per- 
fcripta: ita ut locorum intervalla nori folum 
pafluum numero, fed etiam viarum qualitates 
perdifcat : compendia, diverticula months, flu- 
mina, ad fidem defcripta, confideretr -ufque eo, 
ut folertiores duces itinera provincial - um, in qui- 
bos neceffitas gcritur, non tan turn adnotata, fed 
etiam fifia, habuifle firmcntur, ut <non fojum 

r confilia 
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% remarkable Faft preferved to us by 
/Ethicus in .the Preface to his Cofmo- 
graphia. We are there informed* 
that Julius Caefar ordered a general 
Survey to be made of the whole Roman 
Empire by a Decree of the Senate; 
the Surveyors are faid to have beer* 
Men of grejrt Wifdom, and inftru&cd 
in every Branch of Philofophy. The 
three Surveyors were Zenodoxus, 
Theodotus, and Polyclitus, and were 
each of them appointed to furvey a 
different DivHion of thcEmpiit. It 
began in the Confulfliip of* Julius 
Caefar and Marc Antony (before 
Cbrift44), and continued for Z5 Years 
one Month and ten Days, to the Con- 

confilia mentis, vcrum adfpe&a oculomm, viam 
profeiluris, cligerent. Vcgerius De Re Mi!i- 
tari, lib. 3. cap. 6. ; - * • - 

E - fuilhip 
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fuHhip of Sentius Saturn inus and Lu- 
cretius Cinna (before Chrift 19). The 
Eaftern Part of the Empire was af- 
figned to Zenodoxus, who finiihed it 
in 14 Years five Months and nine 
Days, being in the Confulfhip of 
Auguftus IV. and; Crafius ("before 
Chrift 30). The 1 Northern Part was 
completed by Theodotus nn fco Years 
eight Months and ten Days, in. the 
ConfulAiip of Auguftus X. (and Flac- 
cus) {before Chrift 24). And the 
Southern Part was fintthed by Poly- 
clitus in 25 Years one Month and ten 
Days** 

- As 

* Itaque Julius Caefar, biflextHis rationis In- 
ventory divinis humanifque rebus fiagulariter 
iaftruftus, cum confu Jatus £ui fafces erigpr$t, 
ex Scnatos-confulto cenfuit Qmoem orbeai jam 

Roraani 
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.A$ rhe different Spaces of Time 
taken up in each Survey are regiftered 

Roniani nominis admetiri per prudentiffimo* 
viros ic omni Philofophise munere decor at os. 
Ergo a Julio Carfare to M. Antonio CoflL orbit 
tcrrarum mctiri caepit, id eft, a confulatu fupra- 
fcripti ufque ad coniulatum Angufti ttrtiunt 
(ltge quartum) & Craffi, annis xxi. (lege xiir.)* 
meniibus v. diebus ix. Zenodoxo omni$ oriens 
dimenfus eft, ficut inferius demonftratur, % A 
Confulatu item Julii Caefaris & M. Antonii 
ufque in Confulatu m Augufti decimum, annit 
xxix. (lege xx.) menfibus viii. diebus x. a Thto- 
doto feptentrionalis pars dimenfa eft, ut cvidea- 
ter oftenditur. A Confulatu firailiter Julii 
Csefaris ufque in Confulatum Saturni & Cinnae 
a Polyclito meridian a pars dimenfa eft, annis 
xxx ii. (lege xxv.) menfe i. diebus x. ficut defi- 
-aita monftratur. Ac ftc omnis orbis terr« 
intra annos xxxii. (lege xxv.) a dimenforibus > 
peragratus eft, &-de omni ejus , continent!* 
perlatum eft ad Senatum. iEthici Cofmogra- 
phia, p. toj* Ed, H. Stephani, 1577. 

E 2 , accord- 
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according to {he Conlulfhips, I have 
corrected the Numbers in the^Manner 
done by Weffelingus in his Preface to 
the Itinerary of Antoninus, which in- 
deed is fo diredtly pointed out by the 
Fafti Confulares, that there can^be no 
Doubt of the true Reading. The only 
Difficulty with regard to the* Authen- 
ticity of the Fa<£l> arifes from the 
Silence of Pliny, who has made no 
Mention of thefe three Surveyor*, and 
^f the important Talk they had exe- 
cuted, which one fhould have ex- 
pected in a Roman Author who other- 
wife fo minutely mentions the Di- 
fiances taken by the Surveyors of 
Alexander upon" a lefs interefting 
Tra£t of Country. But "perhaps we 
ought to fuppofe that this was the 
general Survey aferibedto Marcus Vif- 

fanius 
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Junius Jgrippa, who was P/ime Mi- 
niftcr and Son-in-law to Auguftus, 
and which is fo often quoted by Pliny, 
as a Menfuration of great Authority *, 
and as this was a Bufinefs too l^rge 
to be execute^ by him in Perfon, 
it is not unlikely that it was performed 
by three fuch Surveyors under his 
Countenance and Proteftion j and in* 
deed the Period of Time feems to 
point out and confirm this Hypo- 
thefis : For this Survey was begun 
in the Year 44. before Chrift, in which 
Julius Caefar was killed in the Senate 
Houfe; aad as his Power was foon 
after devolved upon Auguftus, there- 
fore the Execution of this Survey* 
as one of the Plans of his Uncle Julius 
Caefar, was in a manner bequeathed 
to the Nephew, and muft have be* 
~- E 3 come 
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come a proper Objeffc of the Atten- 
tion of his Minifters. It was finilhed 
likewife in the Yeir 19 before Chrift, 
when Agrippa was in the Plenitude 
of hi* minifterial Power, and juft five 
Years before his "Death. 

The Roman Itineraries that are ftjll 
extant, {how evidently with what Ac* 
curacy their Suryeys were made in 
every Province! and Plity has filled 
the Third, Fourth, and Fifth Books 
of ^iis Natural Hiftory with the Geo- 
graphical Diftances that were thus 
meafured. We have likewife one 
ancient Set of Maps (till preferved 
to us, known by the Name of the 
TeutrngeriaH Tables* published by Wel- 
der and Bertius, which give us a 
fufficient Specimen of what Vegetius 

calls 



\ 
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calls the ///wifr^ Pi£to y for the clearer 
Direftiori of the March of their 
Armies, ' 

The Roman Empire had been en- 
larged to its greateft Extent, and all 
its Provinces well known and fur* 
veyed, when Ptolemy, in the Days 
of Antoninus Pius, about 150 Years y 
after Chrift, eompofed his Syfteon of 
Geography, which has been happily 
prefefved to 'us amidft the general 
Wreck that confwned fo many other 
Books of Science. Tfee Materials 
then extant, and in his Poffeffion, 
for the completing of that great 
Work, conftfted of various Particu- 
lars, fome of greater and others of 
a lefs Degree of Authenticity. The 
Principal were the Proportions of tbt 
^ E 4 Gnomon 



i 
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Gnomon to its Shadow, taken by diffe- 
rent Astronomers at the Times of 
the Equinoxes and Solftices ; Calcula- 
tions fojunded upon the Lertgth of 
the longeft Days; the Meafures or 
computed Diftances of the principal 
Roads contained in their Surveys and 
Itineraries, and the various Reports 
of Travellers and Navigators, who often 
determined the Intervals of Places 
by ;Hfcarfey J and Gruefs- work. All 
of thefe were to be compared to- 
gether, arid digefted into one uniform 
Body or Syftem, and after this were 
converted and tranflated by him into 
a new mathematical Language, ex- 
preffing their different Degrees and 
Minutes of Latitude and Longitude, 
according to the Invention , of Hip- 
parchus, but which Ptolemy had the 

Merit 
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Merit of carrying into full Pradtice 
and' Execution,: after it haji been ne- 
glected for upwards of 250 Years*. ; 

For I believe no Author has frcr 
fuppofed that Ptolemy had in his Pof- 
fcflion real aftronomical Obfervations- 
fufficient. to determine all the Longi- 
tudes and Latitudes he has given;, 
fp that we muft always remember^ that 
their degree of Accuracy depended 
upon the Veracity of the Faft or Sug4- 
geftion communicated to him,; from 
which they were afterwards^ deduced. 
Agreeable to this Idea, we find that 
Regiomontanus, in his Commentary 
upon Ptolemy's Geography, quoted 
by Gefner, though never publiftied, 
endeavoured" to explain an Inftru*- 
ment called Meteorofcopium, by which* 
E 5 he 
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he fuppofes Ptolemy reduced ark! 
brought forth the Numbers of hit 
Geography *. 

We muft not therefore be aftoniflied 
at the Multitude of Errors to be found 
there, when his original Materials 
#ere fo imj3erfe£t for executing fo 
large a. Work as the fixing the Lon- 
gitudes and Latitudes of all the Places, 
Coafts, Bays and Rivers of the then 
known World •, an Undertaking which* 
even in our Days, has not hitherto been 

* C&mraerttaria in Cofmographiam Ptolemw, 
m *]bi exponitur fabric a ufufque Inftrumenti Meteo* 
rofcopii, quo Ptolema?us ipfc univerfos fermc 
nomeros totias operis fin elicuit: falfo enim 
v quifpiam crediderit, tot longitudinum latitudi- 
namque nomeros per fupemorum obfervationcs 
ianotttiffe. Gefneri Bibliotheca, p. 439. ,- 

brought 
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brought to any fuffioiervt Degree of 
Accuracy. 

It waa afmoft irapoffible for hin*. 
not to have <»mn>rtted many Miftake* 
in the Places beyond the Extremities 
of the Roman Empire, which were 
indeed out of the Range both of 
Aftrpnomers and Surveyors* So that 
thofc learned Writers who have fo' 
fharply criticifed fome few of Jii* 
Errors in thefc Particulars, have not 
created Mm with riiat Candour which| 
a Work of this Nature defended* For 
his Miftakes arofe from the Ignorance 
of the Age in which he lived, which 
cquld give Mm no better Information*, 
and wei?c n&t properly the perfonafc 
Ignorance' of die Author.. Mid thb» 
is a Remark which ought to have its 
E 6 due 
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due Weight inreftraining the Wanton- 
nefs of Criticifm in a thogfand In- 
ftances. Ricciolus^ Cellar ius y Paul Me- 
rula, and Salmafius, have all of them * ~ 
committed this Miftake in their Cen- 
fures of his Geography, as if they 
were difappointed in not feeing this 
Science in its fuH Maturity in the 
Writings of; Ptolemy, at a Time When 
it was evidently but juft beginning 
to advance beyond the Verge of its 
earlieft Infancy. They might with 
equal Jiuftice condfemn the modern 

* Ricdolj Geogr. Praef. Cellarii Notitia 
Orbis; Antiqui Praef. Paul Merula in Pracf. 
Geogr. Salmafius in Solinum, p. 1186. etiam 
Gherardus Mercator in Praef. Ptolemaei Geogr. 
Philip Cluverius in Geographia* V-elfenw in 
Rerum Auguflanarum Libris, - Sec Fajbricii 
BiWioth. Graec. vol. 3. p. 414* , N 

Geographers 
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Geographers for giving no better Ac- 
count of Nova Zembla, or New HoU 
land,, or of thofe Continents and Iflandfc 
that lie on the Northern or, Southern 
Extremities of the Great South. Sea 
towards the two Poles*. 

If the, OBfervarions from which 
Ptolemy compiled his Geography had 
beeh as faithful and accurate as the 
Principles upon which itr was digefted- 
we*e certain,, thea this. Science would 
have advanced much fooner towards 
its full Maturity, But when Premifes 
are admitted to be true; which are 

-either doubtful or faMe, then, the Con* 
clufions draw* from them moil always 
be erroneous. Now the principal 
Miftakes in Ptolemy took thfcir Rife 

, from certain aftronomical Obfervatiaas 

and 



fe> Rltt AND PROGRfeSS 

and Surveys which .were fuppofed to 
haw been made with Accuracy in an 
Age prior even to -Ptolemy himfelff 
and as that great Author received 
and adopted them as genuine, having 
none more authentick by which their 
Accuracy might have been tried* and 
having otherwife no f eafon ta fufpeft * 
them * fo fucceeding Geographers* for 
wait of better Information* were 
induced to copy <md infert them in 
their Maps,, as being* in their Opt* 
nion, bf acknowledged and undoubted 
Authority* And, thus Error, when 
k has once al&tnaed thfc counterfeit 
Stamp of Truth by the hafty and 
unguarded Coaceffion of fome emi- 
nent Winter, often preferves its Cur** 
*ency during an amazing Length of 
Time* For thefe capital Miftakes 

kept 
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*feept their Place in all Maps whatever* 
by a Sort 6f trnqueft ioncd Prescription* 
down even to the Beginning of thfr 
prefent Century. 

Neither were thefe Errors fuch a* 
were introduced in the more diftant 
Extremities of his Maps, which are 
generally lefs vifited and more uncer- 
tain ; but they were in the very Cen- 
ter of that Part of the World which 
was the befit known to the ancient 
Greeks and Romans* For whoever 
is the leaft converfant in .their Hiftory* 
muft know that the Coafta of the 

Mediterranean were the ckffic Ground 

1 
of all Antiquity \ War and Commerce 

occafioned its being inceffamly tra- 
verfed by the Ships of all the con- 
tiguous Nations \ feveral great Em- 
pires 



4 
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pires had their Capitals - upon its> 
Shores, or at a few Miles Diftance ; 
and almoft all the ancient pradfcical 
Aftronomers made their Obfervations 
in its Neighbourhood* 

\ Ihall mention at prefent only thru 
Inftances of thofe Errors, the Con- 
fequences of which I (hall explain a£- 
terwards at greater length.. 

The firft is that of By- 
zantium, which, according to 
iPtolemy, is in the Latitude 
©f - — —- _ 430 5 <* 

But by the beft modern 
Obfervations is only — 41^ 1* 

Error in Ptolemy is — a° 4' 

, equal* 

* In all the Editions of Ptolemy they by 
Miilake make it 43 6' in the Latin Column, 

when. 
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cq«uai to 124 geographical Mile% of 
allowing 69 Englifti meafured. MHef 
to a Degree, it will amount ta 142 
'meafured Miles. This Miftake in , 
Pcolemy was occafioncd by the follow- 
ing Paffage in Strabo, lib. 2. p. 134. 
*Ev i\ row •5Tf/9« to Bv£*VJiov, v ptyiffi nptpx 
«pwy irw !<rrifji.$pivuv StxonriHs. *£ reloifliSj .0 Js 
ypttfuuv wpof Wv JF'mdiy \6yov t%ti h tJj Sipiw? 
rpoirfi if rcc Ixctlov iikow wpoj rtwxpdKovl* 
JbV 9 KtiniA* wip,irl<p 9 



cr 
cc 



That at Byzantium the longeft 
Day was fifteen equino&ial Hours 
<c and a Quarter, and that the Pty* 
cc portion of the Gnomon to its Sha- 
<c dow, at the Summer Solfticc was- 
<c *as 120 to 42 wanting one Fifth, or 
" in other Figures as 120 to 4I-J-" 

when the Greek figures are fty. »£. which are 

43is=43°S'- 

Strabo 
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Strabo * has mentioned hi four 
ether Pafiages of his Geography, that 
the fame Proportion as at Byzantium 
was found at Marfeilles by Pytheas, 
and was taken notice of as fuch both 

by Eratofthenes and Hipparchus. 

* • i 

\ . 
As the Trigonometry made ufe of 

by Ptolemy was lefs accurate than at 

prefent, he had therefore determined, 

from the above Particulars in a groffer 

Manner, the Latitudes of Byzantium 

and Marfeilles to be 43 5'$ whereas 

by a more accurate Trigonometry, 

according to the Length of the longed 

Day of fifteen Hours and a Quarter, 

without corroding it from Refra&ion 

* Strabo, lib. 1. p. 63. lib. 2. p. 71. p. 106. 
&p. 115. 

and 
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and Parallax, and fuppofing, with Pto- 
lemy, that the Sun's Declihatipn at * 
that time was 23° 5 1 20"} his Con- 
clusion ought to have been, that the 
Latitude was 43* 1' 24"} and if that 
was calculated by the feeond Method 
of the Proportion of the Gnomon to 
the Shadow of 120 to 414, and admit- 
ting the fame Declination, it would 
be 43* 3' 3 8". From both of wWch 
it clearly appears, that Ptolemy was in 
this Particular milled by Hipparchtis, 
who is mentioned by Strabo as having 
vifited Byzantium, and made this very 
Obfervation in Perfon** It is the 
more furprifing how this accurate A- 
ftronomer fhould have made fo grofs 

* "O* yup hoyot J pruts ra h Moura'ahiqi yfUfA-ot^ nrfa 
TV afascf. Tor atP,of kJ l7T7r&(X l &* xa\ot top w/*#yi»ft»r 

xoapov h(ut iv'ru B^ocillcj <p»?<rw. Strabo,lib. I* p. 6$* ' 

a Mi (lake, 
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a Miftake, when we rcoollcdt the 
Character given him by Ptolemy, 

Ah'Sii, * Z,0iw of Labour and a Lover 
of Truth * ; and in another Paffage 
he diftinguifhes him by the Epi- 
thet of (pthaXvQsrcilov, a Lover of Truth 
in the fuperlative Degree t -, which- hf 
was well juftified in giving him, frotti 
a Number of Inftances of his great 
Veracity and Candour which he has 
adduced in the Courfe of that Work. 

The Latitude of Marfeilles, which 
was fuppofed to be under the fame 
Parallel with Byzantium, was not how- 
ever fo much miftaken,-' as by the 
beft modern Obfervations it is" found 
to be 43° 17' 45". And as in the 

* Ptolemy, Almag. p. 59. 
f Almag. p. 210. - 

above 
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above Calculation there is a Doubt* 
whether the Sun's Semidiameter was 
fubtracled from the Altitude, as the 
Line which bounded the Shadow mud 
have come from the upper Limb of 
the Sun, therefore we muft add 15' 47", 
the Sup's Semidiameter at the Sum* 
mer Solftice, to 43* 3' 38", which will 
make the Latitude of Marfellles to 
be 43 19' 25", which is only a Diffe- 
rence of i / '40 / > from the lateft that 
has been- found by the beftJnftrqments 
of Obfervation. 

If we fliould invert this Calcula- 
tion, we fhall find what was the Suh's 
greateft Declination in the Days of 
Pythias, about 300 Years before the 
Chriftian iEra, by admitting the La- 
titude of Marfeilles to be 43 17' 

• Gaflcndi Opera, Tom. 4. p. 527, 

45~, 



/"■ 
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45"> - x and the Sun's greafteft Altitude 
according to the Proportion of 1 20 to 
144, to be — — 70 47' 4*" 15 
Subtracting the Sun's 

Semidiameter at the 

Summer Solftice — 15' 47" 

The Sun's Altitude 

corre&ed ■— . 7a 31' 55" 15'" 

The Sun's Zenith Di~ , 

ftance — 19 28' 4" 45'" 

Which being deducted 

from the Latitude 43 17' 45" 

Gives the Sun's gfeateft 

Declination in the 

Days of Pytheas — 23* 49' 40" 15'" 
The mean Obliquity of 

the Ecliptic, or greateft 

Declination at piefent 

in the Beginning of 

the Year 1768 — 23 28' 10" 

The Diminution of the 
Declination in 2068 
Years is therefore •— 21' 30" 15'* 

which is neacly at the Rate of 62" 23'" every 
hundred Years, 

But 
4 
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But if we fljould determine the Rate of 
this Diminution from a more accurate Ob- 
fervation made, by Mbategni about the Year 
880, when he found the Obliquity of the 
Ecliptic to be 23° 35', to which if 40" it 
added for the Refradion after deducing the 
Parallax *, neither of which were at that 
Time attended to or known, then the Ob- 
( liquify of the Ecliptic in his Time will 
' ft^nd — — — 230 35' 40" 
The mean Obliquity at pre- 
fer* — — — 23 28' 10" 



The Diminution in 888 

Years, being from 880 to 

I7 68 — — " 7' 30" 

which is nearly at the Rate t>f 50" in everf 
100 Years, or half a Second each Year. 

The mentioning this Obfervatioft 
of Pytheas at Marseilles, "makes ic 
neceflfary to explain here a little more 

• M. de la Lands 's Aftronomie, § 2179. 
p. 1027. 

folly 
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fully this Queftion of the Variation $f 
the Sun's Declination, which was a Sub- 
ject much controverted by fome of the 
greateft Aftfonomers of the laft two 
Centuries, as well as at the Begin- 
ning of the prefent. And it is an 
additional Reafon for entering more 
particularly into this Detail, becaufe 
i\\ Obfervations of Latitude in diffe- 
rent Ages taken from the Sun's Alti- 
tude, require to be illuftrated by a 
previous Knowledge of the State of 
this Queftion. 

I fhall therefore firft give a View of 
the Obfervations made by Aftrono- 
mers in different Ages of the Sun's 
greateft Declination, as they are col- 
le&ed by Ricciolus in his • Almageft> 
Vol. i. p. 162, and I (Ball add the 

CQntinuation 
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^Continuation of it from M. Be la Landed 
Jftronomie, p. *ol8, down to the pr£* 
'lent "Year. 

A5 T B. ON OMERS, 

Y. bef.C. D. M. S. 
Py theas of Marfeilles, as 

above — — — 300 23 49 40 15 "' 
Ariftarchus of Samos, in 

the 5.6th Year of the 

1 ft Calippic Period 280 -24 o o 

The Indians quoted by 

Meffahala, cap. .1. 

part 2. Aftrblabii — 24 o o 

Eratofthenes bf Cyrene 230 23 5 1 26 

Hipparch as of Rhodes 140 23 51 2,6 

Aft. Ch. 
Ptolemy of Pelufium, ' 

Almageft. lib. i. p. 17 

& 18. — 140 23 51 26 

Almamon, Caliph of the 

Saracens, according to ' 

Alfraganus — 830 23 35 ft 

Albategni of Ara&a De 

Scient. Stell. cap. 4. 

p. 14, Ed. 164.5. "~ 880 23 35 o 

F Artackel 
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ASTRONOMERS. 

Y. of C. D. M. s. 

Arzachel of Toledo — 1070 23 34 o 

Almaeon the Son of Al- 
ma n for the Arabian . 1140 23-33 3° 

Thebit Ben Corah — 1 2 1 o I 

according to others 1287! 2 3 33 3° 

Prophatius the Jew — 130.0 23 32 o 

Purbachius and Regio- 

montanus — 146a 23 28 o 

but by their Obfer- 
vations being cor- 
rected — — 

Petr us Nonius -— 

Dominions Maria — 

Jo. Vernerus — *- 

Nicolaus Copernicus 

but being corrected by 
Ricciolus — 

Petrus Apian us — 

Orontius Finxus — 

jEgnatius Oantes — 
but being corrected 

Aftronomers under the 
Landgrave pf Hefte 
Caffel — — 





23 30 


1500 


23 30 


1500 


23 29 


1510 


23 28 30 


1525 


23 28 24 




23 30 47 


1530 


23 3° 


1555 


2330 


1570 


23 29 




23 30 30 


1570 


23 31 




Jo. Homelius 
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ASTRONOMERS. 



y.of a 


D. M. 1. 


Jo. Homelius atXeipfick 


*$7© 


*3 29 30 


Tycho Brahc — 


1586 


«3 31 3° 


but from fome other of his 


ris86 


23 30 36 


felect Obfervations with 


1587 


23 29 30 


the Corrections of -Ric-^ 


158$ 


*3 3<5 45 


dolus 


^593 


23 30 


N«B. Tycho was the firft 




„ 


Aftronomer who made Al- 




- 


lowances for the Errors in 






Obfervation from Refrac- 






tion. ~ 






PMHp Lan/berg — 


1589 


23 3° » 


but corrected by Riccio- 






lus — — — * 




«S 29 30 


Clavius, Scheinerus & Gali- 






leo * - - - 


1600 


23 30 


Vendelinus according to his 








1620 


23 3O tjN 




but according to that of 






Ricciolus " 




23 30 JO 


Peter Gaffendi — — 


1630 


23 51 


Ricciolus « 


»643 


23 30 


Bullialdus m 


1645 


23 |2 O 


F z 




Caflini 
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Y.ofC. D. M. S. 
Caffini by the Gnomon in 
the Church of\St. Petro- 
nius at Bologna — 1655 23 29 '0 
M. Richer at Cayenne, ac- 
cording to Caffini — 1672 23 28 54 
Mr. Flamftead — 1689 23 28 56 

M. BiancKini — 1703 23 28 35 

M.Horreiow •— 1709 23 28 47 

M. De Louville. Memoires 

del , Academiei7i4,p.88. 1714 23 28 41 

The fame from Obfervations 

at Marfeilles. Memoires 

de TAcademie, 17 16, 
" p. 59» — — *7 l6 2 3 28 24 

M. De la Condamine at 

Quito — *- 1736 23 28 24 

Dr. Bradley and M. De fa 

Caille — — 1750 23 28 19 

Mr. Mafkelyne, January ift 1768 23 28 10 

From the Uniformity of the above 
. Table it is evident, after making all 

reafonable 
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reafoaablc Allowances for the Coarfe- 
nefs of the Inftruments of the earlier 
Aftronomers, that we cannot depy, 
the Diminution of the. Obliquity of. 
the Ecliptic, without doing Violence, 
to the Qbfervafcions of all the pad 
Ages* 

And yet this Pbfition in Aftronomy; 
Hath had a various Fluctuation of 
Opinion concerning it, having been 
adopted by fome great Aftronomers r 
and afterwards rejedted and exploded" 
by others of equal Abilities ind Rc- 
, gutation,. tHI at laflv Time, which is 
the great Touchftone of Truth, , by 
the Afliftance of better Inftruments 
of Obfervation, has at laft eftablifhed- 
it beyond, the Power of Contradic- 
tion^ 

• Ej Thebitt 
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Thcbk Ben Corah, the Arabian 
Aftronomer, who; according to fome* 
flourished in the IXth, and according 
to others, in the End of the XIII th 
Century, was the firft who affcrted 
the Variation of the Surfs Declination 
under the Name of the Motion 4>J Trepi* 
dation* 

This Opinion was refumed upon 
the Revival of Aftronomy in Europe 
by Purbacbius and Regiom&ntanus, CV- 
pemiatSy Tycho y Lanjberg^ Longomon* 
tanks, Kepler, Vendelinusj and many 
others. Some of thofe Writers con* 
fidered this apparent Change of De* 
clination to be owing to a ffnall 
periodical Vibration of the Axis of the 
Earth % and being over defirous of 
completing an Hypothefis before 

ther* 
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fhcre were fufficient Data, they went 
even fo far as to determine the 
Maximum and the Minimum of this 
Vibration, pretending co fix the very 
Yeaf when it changed its Dire&ion 
and began to increafe* And as if 
is toor common for many ingenious 
Men to make aH their Knowledge 
to affume the Form of a Syftem, 
which is the great Bane of Science, 
they endeavoured to calculate and 
apply thefe critical Periods to the 
Creation and Birth of our Saviour, 
with which it is how clear and evi- 
dent that they have no Connexion. 

The oppofite Opinion that the Ob-* 

Kquity of the Ecliptick had been in* 

variably the fame in all Ages, was 

maintained by Gaffcndi, Kircbtr* and 

F4 Ric dolus > 
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Ric dolus, who endeavoured to explain 
away the Appearances of Variations 
from the -imperfeft Manner in which, 
the Ancients obferved, and from the 
Gontradi&ion and Inconfiftency ia- 
many modern Obfervations, of which* 
indeed the Examples were too fre- 
quent. And they were the more- 
inclined to this idea of no Variation, 
whatever, forefeeing that a gradual. 
Diminution of Declination would in-- 
troduce a new Principle of Corrupt 
tton into * the very Stamina of all- 
agronomical Tables, For there muft 
be new Calculations made from time 
to time of oblique Afcenfions, thc r 
latitudes of the Planets and* fi*ed> 
Stars, the Semidiurnal Arcs, and the 
*ery Motion of the Sun himfclf de- 
duced from DcQljj&atiQn* befides the 

infinity 
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infinite Number of Problems 'which 
depend upon Latitude. • They there* 
fore concluded it much more proba* 
We to fuppofe cc God Almighty to- 
*«* have willed that there fhould be- 
" for ever one and the fame Rbyal High" 
€C * wqy, namely, the Ecliptick* through 
«* which the Sup : < fhould appear to 
" make his invariable Path, and which- 
" fhould be the conftant Line and 
« Boundary for determining the LatU- 
" tudes of all the Planets V 

Thefe and other Reafons made fo 
general an Impreffion on the Aftro- 
nomers of the laft Century, that this 
Bdea, of there being no Change what- 
ever in the Obliquity of the Ecliftich 

* Riccioli Almageft. Vol. -i» £. 164* 

E 5, N became 
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became the prevailing Opinion \r* 
Aftronomy for upwards 6f fifty Years f 
with this difference however, that 
23° jo' was fuppofed to be the invari- 
able Declination, according to Sic- 
ciolus and others j whereas Meffieurtf 
Flamftead*, Be Id Him and Cqffiniy 
who were the great pradtical Aftro* 
nomers at the Beginning of the pre* 
fent Century, lowered their Sta- 
tion one Minute^ and' adopted that 
of 23 29V 

M. Be Louville once more revived 
the Theory of the Variation of the Ob+ 
liquify > in two ingenious Papers pub-r 
liflied in the Memoires* de 1 ? Academie 

• Flamfteedii Hiftpria Cttleftis* Vol. 3. Pro- 
legem* p. 124. 

dfc$ 



\ 
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dcs Sciences for 1714 and 1716, where 
M. de Fontenelle, in giving his Ac~ 
count of the laft of thefe,, has the fol- 
lowing Obfervation*: c< Malgre toutes 
Us raifons de M* de Louville, les autres 

Aftronomes de F Academirfont demeurer 
attaches a fOUt quite conftante de TEcliQ- 
tique de 23*29'*" And agreeable 
to this there is a Paper published 
by M. De la*Hicc in the Memoirs 
of the fame Year, 17 16, in defence 
of his own Opinion and that of the reft 
of the Academy; 

But the more ancient Do&rinc of 
the 'Diminution of the Obliquity of the 
EcUptici, was at laft completely re- 
eftablifhed by the accurate Obfer- 

• Memoires de 1'Academie R. des Sciences 
gdur 1716,^^64. 8vo.. 

E 6 vatioas 
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vations of Dr. Bradley, publifhed in* 
the Philosophical Tranfa&ionsof 1737,, 
where he not only clearly proves the 
uniform leffening of the Declination^ 
but has d i (covered a frn all periodical. 
Variation of 18'' in this Diminution,, 
increafing and leffening its Quantity 
by turns, according to the Revolu- 
tion of the Nodes of the Moon which 
is called the Nutation of; thi Earth** 
Axis. 

EullialduSy in his Afirmoma Pbilo* 
laica, published in the Middle of the 
laft Century, when' he acknowledges, 
the Variation of the Declination;, has> 
added his Opinion,. u that it wa& im- 
" poflible to inveftigate thorbughly 
cc the phyfical Caufe of this Motion ; 
<c we know, fays he > the Reality of 

the 
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€4 the Eadt, but arc ignorant of the/ 
" Principle;, neither can the utmoft L 
" Force ' of human Genius difcoven 
« thefe Caufes ♦." 

Eut M. Eukfy not intimidated with: 
this Dffium>, and juftly confidering,, 
that every Effe8 uniformly produced mufi 
have a pbyjical Caufe 9 . has applied with 
great Propriety the Neutonian Syftem; 
of Gravitation to the Solution of this 
Difficulty, , by fhewiog that the Attrao* 
tion of the different Planets upon the 

* Caufam porra illiusmotas phyficam invef- 
tigare penitus impofiibile eft, fcimus rem cflc, 
fed caufam illias ignoramus, nee poteft human! 
ifigenii acumen pervidere caufas illas* Bulli* 
lialdi Aftronomia Philolaica, lib, 5. cap. 5. 

.. E&rth 
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Earth ought to produce this Effcft *j 
and that too in the very Proportion irr 
which it appears in Nature. 

This DigreflJon concerning the Ob- 
rrquity of the Eclipttck, took its RWc 
from the Obfcrvation of the Propor- 
tion of the Gnomon to its Shadow* 
recorded in Strabo r from which Pto- 
lemy was ted into an Error with re- 
gard to the Latitude of Byzantium, to 
which I fhall now return* 

• M. Euler's Paper is in Tom X, of the Mc- 
raoires de Berlin fur les Inegalites de Saturne, 
p. 79 # See likewife two Papers of M. De la* 
Lande dans les Memoires de PAcademie dc 
Sciences pour 1758 & 1761. And his Aftro- 
jiomie,i 2i86,.&c. p, 1029, &c. 

The 
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The Arabians, who copied after Pto- 
lemy's Geography, inftead of correct- < 
ing this Error of the Latitude of By- 
zantium, increafed it to double the 
Quantity, as ff they hacf been ac- 
quainted in general that there was 
a Miftake of two Degrees without 
being told on which- Side, and there- 
fore they unfortunately added the twa 
Degrees to the 43 given by Ptolemy,, 
inftead of fubtra&ing them 5 for air 
their Geographers * make the Lati- 
tude of Byzantium or Conflraminople 
45 # inftead of 41 % which was an Er- 

* Abulfeda, Naflar Ed din, Ulug Beg, Binat 
Tabulae Geogr. editac a Jo. Gravio 1652. See 
likewife J; Greaves's Letter to Archbifhop Ufher, 
pttblifhed in the Phflofophical Tranfa&ion5, 
N° 178, for December 1685. 

ror 
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ror of four Degrees,, amounting, to* 
no lefs. than 240 Geographical Miles* 
or to 276 Britifh meafured Miles^ 

Jt is furprifing that the true Lati- 
tude of Conftantinople was fo grofsly: 
miftaken, and continued unknown for 
fo long a Time, though it was the 
Metropolis of the eaftern Empire*, 
and afterwards of that of the Turks* 
For Amurath III. who was a Cotem- 
porary of Queen Elizabeth, having 
hegun his Reign in, 1574* and died 
in 1595, appears from two Letters 
of Vendelinus to Gafiendi V to have 
been the firft who took the progjr 

* Gaflendi Opera, .. Tom. VI. p. 427. & 

B-5* 1 - 

Steps> 

- i 
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Steps to. have it, known. The Aftro«* 
nomers employed by him having 
found that in that Part of the City 
called Topchana>, its. Latitude was, 
41 30', and its Longitude 56 47'*. 
Haga, the Dutch Envoy* who gave 
Vendelinus this Account dated from 
Conftantinople 30th April i633v.adds >? 
that all the Arabian Mathematicians 
there, were of the fame Opinion ; 
though he mentions at the fame time^ 
that there were no Aftrolabs in that 
City fit for making an Obfervation* 
Yendelinus, who ftilLhad greater Faith 
in the Obfervation as given by Hip- 
parchus, adds the following Words :c 
Vix bilem tenebis fcioy vix rifum, Ml 
Gj*j[efide ia ubi.fatc Uges> ego fcio Byzantii 

Latitudinenii 
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Latitudinem Per* inveniendam 43 grad* 
20 min. Serralii ptfoin ac veteris Byzantii 
43 g r *d. 1 9 thin, fr vefum eft Hipparcbunr 
itrveniffe illic tandem titnbram folftitiaiem 
quam Pytbeas Maffili*. 

This Obfcrvation under Amurath IIL 
had ftill an Error of making the 
Latitude of Conftantinople betwixt 
twenty and thirty Minutes too much> 
as was found by Jebn Greaves \n 1638, 
who, being fent into the Eaft by 
Archbiftiop Laud for the Purpofe of 
purchafing oriental Manufcripts, found 
the Latitude there to be 41 ° 6' by 
means of a Rrafis Quadrant of four 
Foot Radius * i it has been fince more 

* Philofophical Tran factions for December 
1685, and Greaves* Works, Vol. II. p. 364% 

accurately 
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1 

us 


accurately obferved by M 


[. Cbazelhs * 


in 1 694, and found to be 


4i° 


1' 6" 


By M. Condamine in 






1731. — 


4i° 


O'O" 


Upon the oppofite Shores 






of the Mediterranean, 






though much more 






wefterly, ftood ancient 






Carthage. 






Ptolemy has placed it in 






the Latitude of — 


3** 


ao a 


But its Latitude, accord- 






ing to the belt Obfcr- 






vations, is — 


36* 


5 a' cr 


Error in Ptolemy — 


4* 


32' 0" 



equal to 272 geographical Miles,, or 
313 Britifh meafurcd Miles, 

* Memoires dc l'Academie dts Sciences 
pour 1721* p. 7 j. and pour v?iz, p. 4p4> 

Thii 
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This, which is the feeond Error* 
appears to- have been founded upoa 
the following Paflagc in Strabp, lib. 2- 
p.* 13 3. 'Ev K*px^ 0Vk iywipuifXiyw fya 

vd lirra. Ih Carthage* the Gnomon has* 
the fame Proportion to the EquinoBial 
Shadow which 11 has to 7. Now by 
plain Trigonometry this Proportion* 
muft give us the Latitude of 3a 28* 
which being fo near the Latitude 
adbpted by Ptotemyy is a ftrong Pfc~ 
fumption that his Latitude was copied; 
or tranflated from the Obfervatkm as. 
related by Strabo*. ^ . ^ 

Such was the Ignorance of the 
World in Matters of Geography, that 
this remarkable Miftake which afFefted! 
the whole Coaft of Africa, from the* 

Straits? 
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■Straits of Gibraltar to the Cape of Mer- 
jury, now called Cape Bona, Hood un- 
noticed till the Beginning of the laft 
(Century, when Snellius, in a Letter 
to Gaffendi dated July 20th 1625, 
fays, that by Gaffendi's Obfervations 
he had difcovered an ErFor in Pto- 
lemy's Latitude of Carthage of three 
Degrees. Atque adeo Ptolemaum quoque 
in Latitudine Carthaginis Hipponis Regime 
facile tribus gradibus aberrare. Id da- 
riffime vefira Obfervationes cparguunt* pro 
quibus Geographic totius nomine % vobis &? 
vejira diligentia gratulor, earum enim ex- 
pert fecundum Ptolemaum promnciaffem *• 

See likewife a Paper of M. Delifle in 
im the Memoires de PAcademie des 
Sciences pour 1714, p. 236. i2mo. 

* Gaffendi Opera, Tom. VI# p. 393. 
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The Length of the Mediterranean is 
the Third capital Mi (lake in Ptolemy's 
Geography. It is generally meafured 
from the Straits of Gibraltar to the 
Bottom of the Bay of lfus, where 
Alexandretta, or Scanderoon, now 
Hands, whofe ancient Name was Alex- 
andria ad IJfum, to diftinguifh it from 
other Cities of the fame Defignation. 

The Longitude of Alexandria ad 
IJfum from the Canaries, or Fortu- 
nate Iflands, according to Ptolemy * 69 30' 

The Longitude of Gibraltar > an- 
ciently Calfe, or the Pillar (viz. 
of Hercules) /* the Inner Sea, r*Xi» 
rvs ivios fahxtao'iito according to the 
fame f — — — 7° 3©' 

Their difference of Longitude ac- 
cording to him J — — 62 o' 

The difference of Longitude be- 
tween thefe two Places according to 
the lateft Obfervations — 41 28' 



The Error in Ptolemy — 20 32' 

# * Ptolem. Geogr. p. 137. f Ibid. p. 35, 

J Sne/liut $ by miftake in his Era toft be na Batavut, lib. 2. 
p. 132, faya, that Ptolemy made it to be nearly 6S° 30', and 
propofo a Correction of hii own* u if it Jhould be 62* 31'* 

This 
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"This amazing Miftake which Pto- 
iemy committed in over rating the 
Length of the Mediterranean, and 
which continued in all our Maps 
jnore or lefs till the Beginning of the 
prefent Century, took its Rife from 
the fuppofed Surveys of different Per- 
fons of Reputation recorded by Strabo, 
feveral of whom feemed to confirm the 
Authority of each others Computation, 
by entering into the fmalleft Interval* 
of Diftances with an Appearance of 
Accuracy, and then bringing it nearly ' 
to the fame Measurement ; fo im- 
pofing is that Concurrence of the vari- 
ous Testimonies of Error, that gives 
it now and then for a Time the Co- 
lour and the Semblance of Truth. 

Strabo 



i 
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Strabo * fays, the greateft Number 
agreed in allowing that the Diftance 
from the Bay of Iffua to the weftera 
Extremities of Spain, was a little lefs 
than 30,000 Stadia $ and as he men* 
tions that from the Columns to the 
weftern Part of Spain, called the 
Sacred Promontory, now Cape St. 
Vincent, was a Diftance off 3000 Sta- 
dia, therefore the Diftance from Gib- 
raltar to Iffus was lefs than 27000 
Stadia 5 in the Detail which he gives 
afterwards he makes it afi^oo and 
upwards, in the following manner. 

Stadia.* 
From the Bay of IJfui to Rhodes 5006 

From Rhodes to Salmonium, being 

the eaftefn Promontory of Crete , 10CO 

■ .i. ■■ 11 ■ ' - - 1 f ■ 1 1 ■ > 1. ,i il l m . 

# 0/xoAoyy<7» yap o» vhuroi 9 -&Q» Strabo, lib. 2* p. 106. 

From 
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Stadia. 

- From Salmonlum'to the Ram's Head*, 
tin KpiQ peroirov, being the weftern 
Prorftontory of Crete — — 200© 

in diis Diftance he (ays more than 
two thoufend, irtoiW % Ji<r#i>U*ff. 

From thence to Pacbynus, being the 

- South*eaftern Promontory of SicUy 4500 

From Pachynus to the narrow Sta^ 
«7ri 7rop6/xop, viz^ betwixt Sicily and 
Africa, more than a thoufand ttX^ 
5.%/X*« — — — ' — looo 

From the narrow Sea to the Columns 
(viz. of Hercules) or Gibraltar — 13Q00 



- f » _ 26500 » 

If we reduce thefe to Degrees of 
Xongitude by Ptolemy's * Method of 
allowing 400 Stadia to a Degree of 
JLongitude upon the Parallel of 36% 

* Ptolem. Geogr. lib, 1. cap. n» p. w. 

G it 



1 
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it will make the Length of the Medi- 
terranfean to be 66 9 15' and upwards, 
which is only 4 15' more than what 
are given by Marinus wham * Ptolemy 
ftri&ly adhered to in this Compu- 
tation. 

From Cafpe to CarM ia Sar- 
dinia, now Cagliari -«- 

From CaralH to Lib/bttum in 
Sicily — — — 

From Lilybseum to Pachynus — 

From Pachynus to Tanarus in 
Laconta — — ■ — 

From Tenarus to Rhodes -— 

From Rbodes to i^ix — - 

6z° 0' 

Pliny has likewife given us two 
Computations of this Diftance, one 

* Ftolem, Geogr,*fib. 1. cap. 12. p. 1$+ 

from 
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from Polybius, and the other from 
Agrippa, which I ihall fir ft ftate in • 
feis ow« Words** 

Polybius — ab eodem initio (vis* 
Gaditano jfreto) ad Oriemtem redo 
curfu Siciliam xn lx mill, ccccc 
pafluum. Cretam ccclxxv. m. pafll 
Hhodum qlxxxvi.m.c<xcc» pafT. Che- 
Mdqaia$ taaiwndeoii. Cypium ccexxv. 
m. paff* Inde Syrte Seleuciam Pi- 
eriam f cxv. M. paflfuum. Quae com- 
putatio efficit vicies ter {lege quatir 
fecundwm Hafdouinum) centenp xfc. . 
M. pafltiura. Agrippa hoc idem ig- 

* Pliny, lib. 6. cap. 33. 

f Pieria Seleucia was a fittlc to the South of 
the Bay of Ifus, and being under the fame 
Meridian, they were equally diftant from the 
Straits of Gibraltar. 

G z tcrvallum 



A 
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tervallum a frcto Gaditano ad Sinum 
ifficum per longitudinem dire&am 
xxxiiii. XL* paffuum m. taxat, in 
quo baud fcio an fit crrdh numeri,— 
hacc eft menfura inermium, & pacata 
audacia fortunam provocantium ho- 
minum. " ( 

The Numbers of Folybius in the 
Detail, make the Diftance amount to 
2448! Roman Miles s but when he 
fums it up he calls it 2440 Miles, 
according to Hardouin's reading from 
the jChiffietian MS.; for 2340 would 
have contradi&ed Jthe very Numbers 
^ he had given, Agrijipa computes the 
fame. Pittance to be 34405 but Pliny, 
when he quotes this, adds a Sufpicion 
of his own, asjf there was an Error 
in the Numbers of Agrippa, in quo 

baud 
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hatid fcio an Jit error numeric iftfinu-- 
ating as if the two Diftances were 
perhaps the fame in the two Authors*. 
as the adding one x too much in the 
ISfumbers of Agrippa, might occafioiv 
the Difference of one thoufand Miles 
in his Computation exceeding thao 
of Polybius, and being really, as I 
ihall make it appear, the Excefs above, 
the true Diftance- • \ • , 

Let us therefore fuppofe that Pto- 
lemy, had adopted the Numbers of 
Polybius, and made the Tranfl^tion 
or Reduftion of them into Degrees 
and Minutes, we fhall find that it 
would have given him nearly, the true 
Difference of Longitude of the Medfc 
ttrranean, as it has been fince deter- 
\ G 3 ^ mined- 
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mined by the ntoft accurate Obfer^ 
vations. For by Norwood** Menfura~ 
tion, in 1635, of the Diftance bctweenr 
London and York *, it was found 
that a Degree on * great Circle of thtt 
Earth contained 367196 EngKffi Feet, 
being a little more than 69! Englifh 
Miles * and therefore,, by the Propor- 
tion of the Radius to the Cofine of 
the Latitude, 297067 Feet will \bcf 
found equal to a Degree of Longitude 
upon the Parallel of j6°. Rut as the 
Roman and Englilh Foot is nearly 
equal, and 5000 Feet made a Roman 
Mile, therefore 73 Roman Miles and 

♦ Dr. Wilitm's "Biffertttidti oft tt>4 Rife *f 
N&vigafiufi prefixed to Mr. Robert fen's Ele- 
ments of Navigation., in- two Vols. 3d Edition, 

v z .. four 
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four Tenths will anfwer to a Degreq 
on the Equator, and 59 Roman Miles 
and four Tenths to a Degree of Lon- 
gitude on the Parallel of thirty fix 
Degrees of Latitude, 

NW if we divide 2448. J by 59.4, 
it will give us 41 13'; or if we take 
it only to be 2440, it will give us 
41 ° 4' for the Length of the Medi- 
terranean from Gibraltar to the Bay 
of Iffus, according to Polybius. And 
as both of thefe differ very little from 
the Longitude of 41° 28', which is 
found by the beft modern Obfer- 
vations, I ftwft confefs that this De- 
gree of Exaftnefs and Coincidence of 
Computation^ is t6 me altogether 
aflonilbing, and is a new Confirmation 
* G4 of 



*28 RISE AND PROGRESS 

of the great Accuracy of the Ancients 
m their Surveys '*.* . 

If we next take the Meafure given 
by Agrippa of 3440, in which Pliny 
fufpetts there was a Miftake, and 
divide itin^the feme manner by 59»4* 
it will give us 58 ao' for the Length 
q( the Mediterranean, according to 
Agrippa: But as the Length given 
by Strabo amounted, as I have already 
pientioned, to 66° 15V therefore Pto- 
lemy leems to have taken a middle 
Path betwixt thefe two erroneous Com- 
putations o£ Strabo and Agrippa, when 
he adopted that of 62 . 

♦ Sec a Paper of M-DeliAe's upon the Mia* 
Juris, of the Ancients in Matters of Geography* 
Dans leiMemoires de I'Academie des Sciences 
pour 17 i^ 

Ths 
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The great Misfortune of ancient 
Geography, and which indeed con- 
fined it to fuch a lingering State of 
Infancy, was, that the true Method 
of determining with Accuracy thtt 
Difference of Longitudes was a Mat* 
te-r of fuch. Difficulty* and remained 
fo long unknown.' It is not therefore 
fb much to be wondered at, that al- 
moft all the Longitudes given by Pto- 
lemy arc erroneous, and that this re* 
markable.Miftake, in particular, con- 
tinued undifcovered and uncorrefted 
for many Centuries together. 

One of the firft Attempts to rcGtiff 
•the Length of the Mediterranean, waa 
made under the Aufpices of Monjicur 
de Pthejk in 1635. He was one of 
the rtioft eminent Men of his Time* 
G j^ and 
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and if we may judge from his Life,. 
v wrote by Gaflendi, no Perfon coin 
fributed more effectually to the Reflro* 
fatiori of Learning upon clear and 
folid Principles, which began then 
<o be better underftood, and to, make 
quicker Advances than it had done ii* 
any former Age. 

Gaffendi informs us *> that M. de 
• Peircffcj with a direft View to the 

corrc&ing 

* Et omnium qu&ern obfervata com memo* 
- rati haec non poiFunt; fed taceri tamen non 
dtbei, quod pro votis Peirefldi firit, conflitiffe 
cfcinde Tabolas Chartafque Geographical omnes 
mmls st nobis abducere ilia Agypti ac Syria 
h>ca. Quippe effm tribus prope horis, hoc 
eft gradibus quadfaginta quinque Aleppum 
Maflilia Orient a liorem con flit uant ; prodidqrunt 
©bfervationej integram pene horam detrahen- 

dam 
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correcting the Errors in the Longi* 
tudes of different Places, took par- 
ticular Pains to get Obfervationsmade 
at Marfeilles, Aleppo, and Grand 
£airo, of an Eclipfe of the Moon 
which happened in Auguft (viz. the 
27th) 1635. Before that Time the 
Difference of Longitude between Mar- 
feilles and Aleppo had been fuppofed 
to be 45 °, but by thefe Obfervations 
it was found only to amount to * 30 1 
fo that by' this a veny confiderable 
Corre&ion was made in the Length 
of the Mediterranean, by cutting off 

dam effe, quod inter haec loca non plures quant 
ttigntta gradtis fuertrnt aumeratL Gaffend* 
Optra, Test* V* p. 3*4* 

* The real Difference' d( Longitude has been 
fiace foofcd tD be $i° s&V 

G6 the 
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the Difference of one- whole Houj> 
or 15° at once* 

Geography was at this Time flat- 
tered with the Hopes of being foon 
brought to a fuller State of Perfection 
than it had ever before attained j for 
the Eclipfes of the Sun and Moon were 
then thought fufficient to determine 
the Longitudes of all Places with a 
tolerable Accuracy, But when the 
ableft Aftronomers began to apply 
thcmfelves to this Branch of prac- s 
tical Knowledge, they fbon found 
that from thefe Eclipfes attended to 
and obferved, as they were with the 
utmoft Care, no clear Deduction could 
be made of the Longitude of any one 
Place to any fufficient Degree of 
Exa&nefsj and the more j ©bfervers* 

, they 
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they employed at different Places, 
they generally, by that increafed the 
Multitude of Contradictions and appa- 
rent Differences of Eftimation. 

Ricciolus has colle&ed the Obfer^- 
vations of no Ids than fifty-fix Eclipfes* 
of the Sun and Moon which had hap- 
pened from 1560 to 1658,. all of 
which had been obferved by Men of 
the firft Reputation in Aftronomy in 
that Age*, but when they; came to 
be compared,, it, was thsn evident, 
to the great Mortification of Science, 
thai 110 two Eclipfes obfervejl ia the 
fame two Places by the fame Men, 
ever exhibited the fame Quantity, of 
Longitude, Nay, it was rare if the 
very famejEcli'pfe did not give, a dif- 
ferent Longitude according to the 

Obfervatioa 
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Obfervation of the fame Obfervers, - 
taken from the four critical Times in 
every Lunar Eclipfe, which are the 
Beginning, the Immersion, the 
Emersion, and the End. 

It was for "thefe Reafens that fevefal 
eminent Aftronomers, fuch as Four- 
nier*, Kircher, and even Ricciolus f, 
gave up the Correftion of Geography 
by the Application of Eclipfes of the 
Sun and Moon alone, a$ being a fruit- 
lefs and defperate Undertaking. 

RfCciolus has endeavoured to ac- 
count for the many IncofrGffencies 
tftat appeared in comparing their Ob- 

* Furncrii Hydrograph. lib, 12. cap. 25 & 
26. 

+ Riccioli Geograph* 115. 8. «ap. 19. p. 363. N 

fervations 
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fcrvations arifing, as he apprehended^ 
from the following eight different 
Caufes. 

i ft. Becaufe there was a kind of 
Smoke or Umbrago which generally 
darkened the eaftern Part of the Moon, 
before the Difk really entered either 
the Umbra or the Peaumbra of the 
Earth. 

ad. From the Inequalities upon the 
Difk of the Moon, particularly on 
the eaftern Side, where the Eclipfcs 
always begin** and is generally term- 
ed Lit t us Ettiptitum, the Shore of 
Eclipfcs. 

3d. From 
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3d. From the Penumbra of the 
Earth varying, according to the. diffe- 
rent Denfity of the Air. 

4th. From the Atmofphere of the 
Earth, being feldom exa&ly fpheri- 
cal, arifing from the Tumor of the 
Vapours in different Places, by which' 
neither the Cone of the Umbra or 
Fenumb'ra would' be uniform and per- 

r 

feft, which muft affedt the Beginnings' 
and Clofes of Eclipfes. 

5th. From £ Sort of Atmofphere 
ibmetiroes obfervable about the-Moony 
which had been taken notice of bf 
Maeftlinus in the Eclipfe- of April 3d 
1605, and by Vendelinus at. feyeral 
different Times, . which occafioned an 

Indiftin<5tnefif> 
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--IncH'ftin&nefs- in the Observation of 
the Dofes of Ecfipfes. 

6th. From the- Moon being like 
the Stones of Bologna, liable to ab- 
forb and retain the Ra^s of the Sun 
after the diredt Rays are intercepted* 
by which there is a finals Appearance 
of faint Light left upon the Diflc; 
after it is completely immerfed in the 
Shadow of the Earth. 

7th. From the Difference in the 
Eyes of the Obfervers* which are often 
quicker or flower in their Obferva- 
tions of the Beginnings and Ends of 
Eclipfes, and which cannot even be 
remedied by the Affiftance of Tele* 
fcopes* 

ith. Fronfc 
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8th. From the Inaccuracy of many / 
in determining the Times of Eclipfes, 
from the Imperfection of Inftruments, 
and the Ufe of them in raking the 
right Afcenfionsj Azimuths and Alti- 
tudes of Stars near the Meridian, or 
in their T&blea of Sines ind Loga* 
rithms, or in their Calculation* from 
tKefe Tables. 

Such were the fuppofed Caufes which 
.made the Aftronomers in the Middle 
of the laft Century prefer even com- 
mon Itineraries and ChorographicaJ 
Maps to the Eclipfcs of the Moon, 
for determining the Longitudes of^ 
Places at a fmall Diftanc? from each 
other. But when the Intervals were 
very considerable, they did indeed 
allow that Eclipfes well obferved 

might 



% 
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,might be of great life 5 yet ftill* how*' 
ever, in thofe greater Diftances, they 
were of Opinion that they (hould only 
be admitted under Reftri&ions; for 
as Errors of 1 6' or 20' of Time, equal 
io 4 or 5* in Space, were often found 
to occur, it made them refolve never 
ID acquiefce in the Longitude as de- 
termined by an Eclipfe, unlefe it waa 
othenfrife contained within the proba- 
ble Distances, examined according to 
the Chorographical Intervals. 

The Length df th* Mediterranean 
was therefore Hill doubtful and un- 
certain, and continued a Problem in 
.Geography unrefolved during the 
greateft Part of the laft Century, till 
at length the Eclipfes of the Satellites 
K if Jupiter wcte made ufe of, anld found 

. . effcdlual 
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effe&ual for that Purpofe. They had 
been firft difcovered by Galileo* on 
the 7th of January i6io y by. mean* 
of the Telefcopes invented by Metius 
in Holland in 1608,, and the great 
Advantage that might be derived: 
from them, in determining the Longi- 
tudes of Places,, was conceived very 
early by that great Aftronomer, as 
appears from his Nuncius Sidereus, pub- 
lifhed in March l6 10,. which was 
within twa Months of the firft di£ 
coveryf. After twenty Years fpent 
In obferving.thema he fent a Propofal 

' * Tres primum priinufque Galilaeus, Anna 
1610, die 7 Januarii hora no&is prima defnde 
nunquara plurcs quam quatuor prope Jovem 
Stellas detcxit. Riccioli Almageft* Vol. L 

t. GaiTendi Opera, Vol* V. p. 27 $• 

to* 
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to Philip IV. King ef Spain, in 1631 * f 
to introduce the Pra&ice of applying 
them for the Purpofes of Navigation 
and Geography. m He afterwards made 
the fame Propofition to the Dutch f, 
who embraced it more readily, being 
at that Time the great Encouragers 
of Navigation. In confequence of 
which they fent Hortenftus and Bleaw J, 
two of their bed Aftronorners, to Flo- 
rence, to attend Galileo in his Obfer- 
vations, and to be initiated in all the 

* Langrenus initio Selenography. 

f Riccioli Geogr. p. 317. 

1 Wcidleri Hiftoria Aftronomise, p. 42 5 » Lea 
Hypothefes & les Tables de Satellites de Jupiter, 
par Caffini, p. 3* Ed. 1693, dans ft Recueil 
<l'Obfervations pour perfe&ionner rAIlronomie 
& la Geographic 

Calculations 
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Calculations neccffary for compofing 
the Tabtes of rite Motions* Revolu- 
tions and Eclipfes of thefe Mcdkean 
Stars* which, was their Appellation at 
that Time in Italy. But thefe Ephe- 
nicridc^ were foon interrupted by the 
Misfortunes which befel Galileo from 
the InquiGcion in 1633, for his having 
publickly adopted theCopernicaaSyf* 
tem, which they were pjeafed to con- 
demn as a moft dangerous Herefy: 
And after obliging, him to make a 
folemn Recantation, they firft im* 
prifoned him, and afterwards foftened 
it by a s Confinement for Life in the 
Village of Arcetri, where he foon 
loft his Sight 5 Ms many Years Ob* 
fervation of the Satellites having in 
ail Probability bf ought that Calamity 
upon him* 

The 
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The Imperfe&ion of the Telefcopea 
jof that Age, long Retarded the Pro- 
l*refs of this Bifcorcry. * Greaves 
mentions- inaLetter dated frO© Sierma, 
Auguft 15th J 63 9, .that, Galileo never 
made twt two good^Glaflfcs, and thefe 
were of old Venice GJais. What ibmc 
others made life of in their Obfer* 
rations, were either fc indiftintt from 
the Smaltoeft of their magnifying 
Power, or from the Inexperien&e of 
the Observers, that they often con- 
founded the Satellites with the fixed 
Stars that were near them. Thus 
Antvnrus Mari& Scbyrlaus de Rbeita, a 
Capuchin, thought he had difcovered 
at Cologne, on December 29th 1642, # 
five new Satellites round Jupiter, making 

* Grcavcs's Works, Vol. H. p. 480. 

up 
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-up the number nine, which * Gaflcndi 
jefuted in a Diflertation wrote on 
purpofe, (hewing that the Capuchia 
had converted fome of the fixed Stars 
in the Conftellation of Aquarius into 
Satellites. But notwithftanding this, 
Fontana and Zupus, two Aftronomers - 
of Naples, perfiftcd in the fame Er- 
ror ; Fmtana pretending tohave ob- 
served them from 1630 to 1646, w{ien 
he publifhed his Obfervations f, men- 
tioning jhe Days when he has feen 
Sometimes 7, 8 and 9 Satellites, .and 
none of them ever above ten Diame- 
ters of Jupiter'^ Body diftant from 
Jupiter; and he concluded they could 

* Gaflcndi Opera, Tom. IV. p 511. 

t Novae Ccelefliunv & Terrcftriuro Rerura 
Obfercationes. 

not 
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not be fixed Stars, becaufe he lengthen- 
cd the Tube of his Telefcope when 
he looked at tliefe Satellites, whereas 
he contracted it when he viewed the 
fixed Stars. Zupus went ftill farther, 
and affcrted in a Letter to Ricciblus, 
dated February 4th, 1644, that he 
Jhnad feen to the Number of twelve Sa* 
tellites^ and • fent him a Delineation 
of their Situations and Diftances. 
And though Reinerus had allured Ric- 
ciolus upon this Occafion, that he 
himfelf, in ten Years Obfervations, 
had never feen but four\ yet Rio 
dolus, when he v publifhed his Alma- 
geft in 1651, was fo puzzled with thefe 
various Accounts, that he would not 
venture to give an Opinion which olf 
his Friends the Aftronomers were in 
the Right, and therefore chofe to 
• H pro* 
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pronounce upon this Queftion in the 
^g^s ef the Roman Prastors -when 
they vwre # »JUi$ ho*r to determine 
aCaufo AmfHus* quia nan lipid. \ 

» Xa this Sta|e of Uncertainty it was 
focne Tinpc before the Theory of the 
Secondary Planets c^nne *>, b* K|gu-> 
lar4y reduced iot^ Tables; aod though 
Simon Mwius firft, and after him J5^/>- 
iifa H$4wrtML> conapofed Ephcrneridcs 
of theif Motions, yet nothing of •that 
fort was foand to be fofficicntly accu- 

. * Ffpiixte tmm Temtas aondnm maaifefo. 
m|hi &* q^ ajniciti^ graevaleatf nolo, litem 
ttirimeip inter amicos ant uljatn de hac re fen* 
tentiam pronunciare ; fed potiuj cum Romania 
Pmetoribus ad antiquam me formulanT ilium 
zedigcre, Jmplius $ quia nmt It put. Ricciol* At- 
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rat* ibr the Pufrpafes of Longitude, 
*»i J&Ggffi*'' publifhed his tables 
of the Revolution* and Eclipses el the 
Satellites in i66fr*V- / 

The firft Opportunity of effc#u*Hy' 
applying this Theory to #ie rectifying 
*of Geography* wasr fiiggeflfcd by M* 
Caffioi, and taker? by M. Pieard jh 
the Years 1^671 and v&)** who made 
•a Voyage for that and other Purpofes 
^o Urunifotrgfrt the Qbfervatory of 
*Tytbo Brabiy .which wa* fituaced in 
the little IQand of Huena in Demrark, 
-being, it* the Entry of the Baltick, 
betwixt Copenhagen and the Sound. 
He there obferved two Immerfiona 

• Fontenelk's Eloge lie M. Caffini dans let 
Memoircs de r Academic dt& Soienccs pour 
171s. • 

H 2 aad 
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and three Emerfions of the firft Satel- 
lite of Jupiter, which were afterwards 
compared with the fame obferved by 
M. Gaffini at the Obfervatory at Pa- 
ris. The two Immerfions were on 
October 25th 1671, and January 4th 
1672; the three Emerfions were on 
March 14 th, March 29th, and April 
6th 1672. The Mean of all Which, 
compared with thofc of Paris, gave 5 
a Difference in Time of 42' io"i be-* 
ing equal to *o° 31' 30" Difference 
of Longitude. The Tekfcope Uifed 
at Paris was 18 Feet long, that at 
Uraniburgh 14 Feet 5 both of which 
had nearly the fame magnifying* 
Power. "• " •- ' ,: «■■} 

It was then apparent how ineffec- 
tual all the former Methods had proved 

for 



OF Q.EOGRAPHY. r+9 

for determining this Queftion, as Kip- 
kr 3 who preferred the Eqlipfes of thb 
Sun, had calculated the Difference of 
Longitude half a Degree too little. 
Ricciolus had made a Mi (take of almoft 
a whole Degree too much ; and Bulli- 
aldu$ and Longomontanus, who had ob- 
ferved fo many Lunar Eclipfes at Pa- 
ris and Copenhagen, had made a dill 
grfeater Error of One Degree and a 
Half*;- ; 

I have been the more particular 
in explaining minutely *his firft Ex* 
perirtient- made by means of the Sa- 
tellites, becaufe it gave at once the 
Difference of Longitude in the cleared 
'Manner beyond the Poflibility of a 

• Voyage d'Uranibourg par M.Pfcsrd. .p. 28. 
H 3 Doubt i 
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Doubts and it like wife communi- 
cated the certain FroCptBt of rectifying 
fte whole Extent of Geography as to 
Longitude, upon Principles that were 
felf-cvident, and not liable *o any 
Miftake whatever. 

» 

Jn confequ,ence of this Succefs* M$£ 
fietmj Fmvd and Pe h Hirer* two 
of the French Acadejmisiftns^ v#r<p, 
immediately employed in exanaimojj 
and correfting the Map of /France i 

/in doing which they were obliged 
to contract it every where within left 
Boundaries than it w^s fuppofed ac- 

- cording to their former Maps to have 
occupied ** paring off $ni Dtgree and 

upwards 

• The Outline of the two Map* is publifhed 

4abs le Jtkueil fObfirvatinu fur ferfeftimhw 

' VJfinnomit 
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upwards of Longi tudefrom the Weftern 
Capes of BreUgnti and from thence ^ 
Southward nearly the fame Quantity^ 
all along the Goaft of Poidtou, Gui* 
enne and Gafcogne, to the Bottdrr* 
of the Bay of Bifcay,* and in like 
Manner they cut away half u Dtgre* 
from the Shores of Languedpc and 
fitttenui wfrieh gave occafron te 
Eewis XIV* to tell them itt Joke 
trpoft their rfcturri, Sfitor h found ty 
jhiir Journq he had Jkffoei a Lofs of 



Other Academicians determjn^d by 
the fame Method the Longitudes of 

' V^Jftronomtt IS la deifgrafhie^ par MelBeurs d$ 
l*Academie Royale des Stiehces. Paris 1693. 

* Fontenelle's Eloge' de M. De la Hire, dairs 
]es Memoires de 1' Academic des Sciences pour 

J718. 

H 4 the 



1 
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the Iflc of Goree, near Cape Verd, 
on the Coaft of Africa, and of Gua- 
deloupe and Martinico in the Weft 
Indies V And as M. Caflini Bad 
greatly improved his Tables of the 
Satellites of Jupiter, and publifhed 
a new Edition of. them in 1693, it 
was then thought proper to fend M. 
ChaztUes up the Levant, to obferve 
the Longitudes and Latitudes of Scan- 
deroon, Alexandria and Conftanti- 
nople, in order to determine the 
Length and Breadth of the Mediter- 
ranean, which he executed with great 
Ability. 

* Obfervfitions Aftro*omi$u$s % p» 65. dans lc 
Recueil d'Obfervations pour perfection ncr 
PAftronomie & la Geographic* 

The 



OF GEOGRAPHY. 153 

„ The Longitude of Alexandretta, 
or Scandfroon, was found' by him 
to be 34 15' Eaft of the Meridian 
of Pari*, from a Tranfit of the firfl: 
Satellite of Jupiter over the J3ody of 
that Planet, January 14th 16^4, from 
a Conjun&ion of the firft, and fecond 
Satellite which happened* the fame 
Day, and from two Emerfiotis of the 
firft Satellite whirlv happened on the 
226 and the 28th of the fame Months 
all of which being compared with the- 
faime Obfervations made at, P^ris by 
M. Caflini, gave a Difference in Time 
of two Hours and feventeen Minutes, 
which being deduced to- Splice,. gavei 
the^IuOiigitudcas-a^ye-mentioned*, s 

* Memoices de 1' Academic des> Sciences pour 

H 5 The 
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The other Part of the Longitude 
qT the Mediterranean, containing that 
Uivifion of it from the Meridian of 

"> Paris jo tfye Straits of Gibraltar, has 
not hitherto been fo accurately deter- 
mined. M. DefiiAe mentions in a 
Memoire * drawn up for the Infor- 
mation of tne Duke of Orleans, then 

» Regent of France> Cf That no aftro- 
fC nomical Obfervations had been made- 
<* for afcertaining this Diftance priofr 
c *te the Tear 1720^" he had there* 
forei by the Affittance of the Sea* 
Charts, made it to be 7* 30' fronv thdh 
Meridian of Parts to that of Gibraltar,, 
hfctmg con(rdered Algiers to be 1* 2^ 
to the Eaftward of that of Paris. But 

# Menokes de r Academic Ac* Scicncei po*r 
i>uo, p. 477» 
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by an Eclipfc of the Mooti obfewed 
at Algiers by the Miffionfcries of St. 
Lmre, oi\ Auguft 8 th 17 29, mentioned 
by M. De la Condamin£'*, it would * 
feefA that Algiers was 7' 15" to the 
"W^ftward ... of- Rms* wfeicb makes ■•* 
Differenced i° 32' 15'V So that there 
will* a Doubt ftftt remain wkh^ regard * 
to the exaft Situation bbth of Gib* 
raltar and Algiers; and they m*f> 
. therefore be fuppofed to be included « 
under M* Heflifle's Ramfrfk fi « That 

<c there 

* Memoires d« T Academic de* Scieaeta pour 

f II* y a dan* l'Uhhren beaocoop de liiwt 
cfenticli a ia Geographic & a 4a Navigation* 
dans kGjueh on n'a pas encore foit aacnne obftp* 
yation pou* en fixer la Situation, 8c nous avons 
pluficors autres lieux obferve* dont lei crrcon- 

H6 fences 

/' 

/ 



i 
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" thei£ are many Places upon the 
C€ Eirth, the Knowledge of f hofe Si- 
fC tuation is effentially neceffary for 
f€ Geography • and Navigation, in 
"which there has been no Obfer- 
fC vation as yet made for that Pur- 
" pofe ; and there are befides many 
" other Places, whicb r though they 
"hive been obferved, yet certain 
" Cireumftanccs attending the Ob- 
€C fcrvation have rendered the Deter- 
• c mination doubtful." • 

Since the Correftion of Longitudes 
has been introduced by means "of the 
Satellites of Jupiter, other Methods 

ftances on rendent la determination douteufe* 
Mlmoires de PAcademie de Sciences pour 1720* 
P-474- 

have 
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have alfo been adopted and devifedy 
which arc proper and effectual for that 
Purpofe ; fuch as the fray/its of Mer~ 
cury and Venus over the Body of the 
Sun 5 Occuhations of the fixed Stars by 
the Mood 1 And fince the Lunar Table* 
have been improved by M. Mayer, 
another large Field has beea opened 
equally applicable to this important 
Object, by meafuring from time to 
time the exaft Diftances of the Moon 

„ from the Sun, and from a fixed Star of 
the firft and fecond Magnitude. Each 
of which Obfervations being carefully 
compared one with another, are like 
fo many new Experiments which muft 
either confirm or contradift the Lon- 
gitudes that have been already ob* 
ferved. There is one fortunate Cir- 

~ cumftancc likewife attends all thefe 

various 
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various Methods, which is, that when 
they happen to differ in their Coaclu- 
Son, there is always a Limitation tf: 
Error pointed dat, which gives fo far 
i Degree of Satisfa&iop,, and prepares 
the Way for b&ngiag the Pdiat that 
is thus ttnfettled>, to. a more fpfedy^ 
and certain ^Determination* 

I0 explaining the-Miftake. of Pto- 
lemy in his pyer-raung . the Length 
of the { Mediterranean by upwards of: 
one thqufand Miles,., and. Jo fhewing^ 
liluwife, the Method of its Corree*- 
tiony Ihave been gradually induced.; 
to trace the fucceffive Improvements , 
that have beennnuoduced in xa&ing ; 
the Longitude frotTV: that Petbd down i 
to the prcfent Times* It: will > not * 
therefore be improper, to give as a, 

Counter*- 
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Counterpart fome Account of tie Time 
and Mtitmer of testifying tht Latitudes: 
vf different Pious* . v 

Little was done in Geography* from 
the Day* of Ptolemy to the Rcttora-> 
tion of Learning in Europe, for^ the - 
Arabian Geographers copied aod re- 
tailed all his principal Errors. They 
obferved indeed^ under their Caliph 
Almamon, in the Beginning of the 
IXth Century, a. Degree of Latitude 
on the Plains of Sinjar, or Shinar* 
near* Babylon *, and found it to mea- 
sure 

* Greavea, in Ks Ftefcce to AtmUtihY 
geographical Defcriptkm of Choraana, Ice, 
b$ng jhe Countries beyond the River. Oxnt» 
printed r London 1650, at the End of hi? Efecb* 
iitkbrims* has thefir Words ; Abul/da alibi 
s ffnt 

6 
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* fure 56^ Arabian Miles, each of which 
confided of 4000 Cubits, or 6ooo*Feeti 
from which they determined the Cir- 
cumference of the Earth. 

When Science began to be revived 
in Europe it was "fome Time before 
the Aftronoaiers of that Age were 
able to obtain Copies of Ptolemy *s 

rtftrt Ajtrmtmos* jvjfu.* Almamonis in Camp is Sfa- 
jar, prepe Bubylottem, ex Qbferixatlonibiis depre- 
htndijfe l.vi Milliaria "t£ \ uni gradui competere. 
Ricciolus, in his Almageft, Tom. I. p. 61. 
quotes Alfragantre as faying, that this Menfura- 
tion was made on the Plains of Fingar, adjoining 
to the Red Sea. Almaon Rex Arabum ut refert 
Afragansis — ednvcedtis \pluribus Sapiextibui Geo- 
metris juffit tos in CampiV Fingar jttxt a re 8km -iter* 
Maris' Ritbri explorarc, quot- MiUiarm iftfinLunir. 
Graa^dMeridianiGircnIi 9 ^u ,«' 

r ■ ; . : : W *: '* r •' 

*. \.v Geography j 
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Geography* and even then it was with 
Difficulty they could read and clear 
the Manufcripts of fome of their groff- 
eft Errors t For wherever Numbers 
were inferted in any Author, and made 
the Bulk of the Compofition> the 
Mtftakes wei;e generally multiplied 
more abundantly rn the tranferibing; 
becaufe the Senfe did not there, as 
In moft other Books, by a Kind of 
Self-evidence, afliffi the Copier id 
prelerving the Authenticity of the 
Original. " 

It required Kkewife fome Ibnger 
Space of Time before the Aftrona* 
mers conftrufted proper Instruments, 
in order to try whether thefe Latitudes 
fo recorded, correfponded with the 
Situations as they really flood in Na- 
ture.. 
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turc. But when they came adually 
to obferve them, they discovered the* 
Latitude of many Places materially 
different from what had bcetv fet down* 
by Ptolemy* atad finding this VarU 
ationjn fonae of them to be nearly 
of the fame Quantity, inftead of ao 
counting for this Difference froto the 
Impcrfe&ion of Inftrumeiuts, the. In* 
accuracy of Obferversj, and the Me<- 
thod of Ptolemy's Converfions, whichr 
I have already explained* they haftiljp^ 

concluded, that thfe Axis of t&e Earty 
had fhifted its Pofition, by which the, 
Latitudes of all the Places in Europe 
h*d been increafed. This was tht 
Id£a of Dominicus Maria of Ferrari 
about the Year 1489% who fancied 

# Snellii lr*to£benti fiatavMs, lib. r. p* 41. 

that. 
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that the Variation was at the Rate 
of one Degree in icgo Yearn fe 
that after a long Revolution of Ages* 
it would happen that the Countries 
now under the frigid Zone (hould bet 
•found in the Torrid ; and that in like 
Manner thofe Regions which fuffer 
from the Violence of the Hcat> (hould 
gradually pafs into the temperate and 
irigid Zones* Men of warm Icnagt* 
fiations might eafily work up this 
Dream of Geographers into a beau- 
tiful and an equitable Difpofuton of 
Nature *. 

This 

* Some of the Geographers among the An- 
cients had given fome Countenance to this 
Angular Notion* Strabo tells us, lib. 2. p. 68* 
in the Beginning of his Second Book, that 
Eratoilhenes was of Opinion that the Mountains 
i . .:■ ■ 4 - : # ^ ef 
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This Etyporiidis'was again adoptecf 
by Magirrus of Bologna, about a hun* 

of Afia were not. then found to lie in the fame 
Situation in which the ancient Maps had placed 
them, but had fhifted towards the North, and 
"that India had been attracted in the fame Man* 
fier* and was become more northerly than be- 
fore* UoXv yap itt) t«\ apxlov( matf *harln% T * I«0«» 
(sipn ruv ofu> Kar ocvltt, crwtmffit£?QGU it *} riiv l9$i*ir 

Pliny likewife, lib.' 36. cap; 10. when he 
mentions the Obtlijk Which was erected in the 
Campus Martius at Rome, by means of which 
they determined the Lengths of the Days, and 
their Variations; fubjoins, that the Obfervations 
for the laft thirty Years did not atifwer^ from 
fome Change in the Heavens, or in the Position 
of tKe Earth, and which had been taken notice 
of in other Places. Hac Ob/ervatio triginta^am 
fere annis non congruit. Jive Soils ipfius dijpm* 
curfu\ 13 cctli aliqua ratione mutato, Jive univerja 
tellure aliquid a -eentro Juo dimota, ut deprebendf 
Gf in atiis locis-accipio, &c* 

. i drei 
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<fyed Years after, towards the Clofe 
of the XVIth Century, in which he 
had the Concurrence of feveral of 
the Italian Aftronomers, And their. 
Authority made fuch an Impreffioa 
upon Tyoho Brahe, that being de- 
firous <Jf clearing, up a Doubt which 
fcc thought had fome Foundation, he 
therefore applied .to the Republick . 
of Venice * to fend fome good Ob- 
fervers into Egypt, to verify whether 
the Height of the Pole' was ft ill the 
fame at Alexandria as it had been 
found by Ptolemy. For as that City 
had been formerly as it were the Me- 
tropolis of dftronomy> there could be 
oo doubt hut- that -the Height of the 

* M. Caffini dans les Memoires de Mathe- 
madqac & Phyflquc de PAcadsmk, R. -de 
Sci^nccsde 31 Juillct 1693, p. 116.' 

Pole 
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Pole there itwft have bctn' accoratehp 
obferved for a fong Scries of Years 
by their ableft Aftronomers* and that 
Ptaien&y mult travc examined it him- 
fclf with 4tis utmoft Attention before 
ffe had made trfe of it in Jris Agro- 
nomical Calculations^ but Tycho's 
Requeft was not then complied with* 
However when the Obfervation was 
made, it did not fufficiently fupport 
~ their Hypothefis $ for Ptolemy having 
found Alexandria to be 3a 5S' ac* 
cording to his Almageft*, or 31*. 
according to his Geography f; the 
Obfervations made fince by Mr* 

• Pcolemaei MatKenu Syntax, lib. 5. <rap K 13. 

' ' Greases 
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Crreayes%*ia ' 1638^ made it amount 
to 3t°*"io', and thofe by M. Cha?elles 
in 1694, and by M* Condamine in 
1731 f, fix it at 3i # n A ; which though • 
a Variation of eleven or thirteen Mi-' 
nutes, may 6e charged, as in many 
other fimilar Cafes, upon the Errors* of 
Jnftruments and Obfervers. 

Peter P*tit> a Mathematician of 
fbme Eminence in France, endea- 
voured to revive this Opinion in a 

Difiertationjj! publifhed in 16,60, from 

the 

• Greaves^s Works, Vol. II. p. 513. Dr. " 
' Mircb feys in a Nate there, that in other Places 
o£ the MS*, our Authot makes 'it 34° 5' and 

3*°*- 
f Mentoires de l'Academie des Sciences pour 

*7?\ P- 75,- & P our ^^ P- 4°4> 

t P. Petit in Epiftola ad Sauvallam^ Be 
Latitudine Parifienfi. Caffiai dans les Me- 

moires 
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lie apparent Variations in the Latitude 
cf Parti, as taken by the ableft Aftro- 
nomers, fome of whom had taade k 
4-8° 39 j others 48 45', fometimes 
48°5o','and at Other tiroes 48 55'* 
All pf which only confirms an Ob- 
fervation made by an eminent French 
Aftronomer, that. v they had no good 
Quadrant fit for taking an Obfer- 
vation -of the Latitude., even in the 
whole Kingdom of France, in the 
Year 1664. For M. Auzot, in a Let* 
ter which he addreffed to Lewis XlVth 
in this very Year, made ufe of the 
following Words : Mais, Sin 4 e'eji un 
Malheur y qtfil ny a pas un Inftrument 
a Paris, ni 9 que je f facie, Jans tout 

moires de Mathenu & Phyfique pour' 1693, 
p. 117^ 

votri 
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Wire Royavmc, auquel je voutkffe m*af- 
furcr pour prendre precifement l& Hauteur 
JePek\ 

The Latitude of London was known 
much fooner than that pf Paris,, and 
brought to a greater Degree of Accu- 
racy; for it was determined by Ed- 
wardWrigbti who is otherwife diftin- 
guifhed as the original Inventor of 
what is called Mercators Cbart\ by 
Obfervations made in 1593 anc * *504> 
from the greateft and lcaft Height 
of the Pole Star, and found to, be 
51* 3*' f> taken by a Brafs Qua- 

* Aftronomie d« M. De la Lande, Vol. II. 
p. 842. 

f Horrocii Opera Polthuma,' p. 51, & p. 70. 
- ■ I drant 
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drant of fix Foot Radius; before 
that Time the Latitude of London 
was fuppofed to be 51° 45' in all 
the Maps of that Age. And though 
this Obfervation was made at a Time 
when the Error from Refraftion had 
been juft difcovered by Tycho, and 
not folly known, yet it is allowed 
to be juft and exaft even now, when 
the Instruments which are conftru&ed 
at prefent enable Obfervers to come 
to the utmoft Precifion of Seconds, 

Nothing can be a ftronger Proof 
of the Coarfenefs of all the Obfer- 
vations, both in Aftronomy and Geo- 
graphy, prior to the Days of Tycho, 
than the Ignorance of Aftronomers 
with regard to the Error arifing from 
Ref ration i for this occafions a Miftake 

* at 
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at the Horizon of no left than 33' 45"* 
and is found in all the intermediate 
Altitudes, though gradually lefiening, 
up to the Zenith. When Tycho firft 
difcovered it*, by ufing better In- 
ftrumfents than former Obfervers, he 
erroneoufly iuppoled that xhe Sun had 
no Refraction when he was above forty- 
five Degrees bigb, and that the Stars 
had none when their Height was up- 
wards of twenty Degrees -\- 9 whereas 
the Refra&ion is now found, by more 
accurate Experiments, to be the fame 
in both: And that though this di- 
minifhes imperceptibly, yet it never 

* * GafTendi Opera, Tom. V. p. 423^: 4. 

f Tycho likewife fuppofed that the Sun's Re- 
fraction at the Horizon was 34', but that of the 
Star* only 30'. 

1 2 vanifhes 
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va/ufhes i^itirely, till they ar$ quite 

It muft be allowed, indeed, that 
fome of die Aftr onorrfcrs before his 
Time.had taken notice of it, as alter- 
ing the apparent Places of the Stars; 
but they had a very imperfect Idea 
both of the Principles on which it was 
-founded, and of the -Quantity of the 
Error which it produced- Roger Bah 
con* who flourifoed in the XIHth CcHt 
tury, tells us ** " Thai $* Sinn 

* Nam fi quis per inftrumenta, qui bus expe- 
rimur ea quae Aint in ccelefUbus, cujufmodi 
vocantur armillae vel alia, accipiat locum alfcujuf 
Stella circa aequinodialem in ortu /uo, & deinde 
accipiat locum ejqfdem quando venit ad lin^am 
meriditi, jnveniet in loco xneridiei diftare earn fen- 
fibilitet J>hu a fclo mundi fepttntrionaliy quam 
quando fuit in ortu. Rogcri Bacon is Specula 
Mathematica, p. 37. - t «, 

"appeared 
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r 

er appeared fcnfibly ta be at a greater Di~ 
"fiance from the North Pole when they 
" were in the Meridian^ than at the Time 
" of their Rifing" In his accounting 
for it, he diftinguilhes betwixt the per- 
pendicular and the oblique Rays, and 
tells us, that Ptolemy^ Lib. V. De Op- 
ticisy and Aihazen^ Lib. VIII. Were of 
the fame Opinion. 'But when he en- 
deavours to explain his Ideas more 
particularly, he introduces his Theory 
of the Spheres of Air and of Fire, which- 
was the Mode in Philofophy of thoje 
, dark Ages, and has been long ago 
exploded. 

After Tycho had difcoverfed the 
Error and the Quantity of Refrac- 
tion as he imagined, he was then de- 
firous. of knowing whether Cepernicus, 
. I-X (torn 
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from an Omiffion of this neceffary 
iDcdu&ion, had not been deceived in 
the true Latitude of Fruenburgh, the 
Place of his Refidence, at the Mouth 
of -the Viftula, where it difcharges 
itfelf into the Baltick 5 and if fo, then 
he^ concluded that all his other Ob- 
fervations muft be fo far erroneous^ 
and require to be corre&ed by the 
fame Deduction. He therefore fent 
Elias, one of his Scholars, with proper 
Inftruments, thither in 1 584, who found 
that the Latitude of Fruenburgh had 
been really miftaken no lefs than three 
Minutes, as it was obferved to be 
54 22' and f , inftead of 54 19' arid £, 
according to Copernicus*. At Ko- 

nigjbtrg 

* It is remarkable that Copernicus had made 

nearly the fame Miftake in the Sun's Declination^ 

x that 
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nig Jb erg like wife, where. Ernfmus Rein* 
holdus had lived and puhlifbed hi3,7W* 
&*/* Prutenica* Elias difcoveredjn the 
fame manner that this Aftronomer 
had been mifled by Peter Appian, fo 
as to be miftaken twenty fix Minutes, 
• which was near half a Degree y for the 
Latitude of that City was found to 
be 54° 43' inftead of' $4° 17', which 
Reinholdus had adopted in his aftro- 
nomical Tables ** 

that he had dene in the Latitude of Fruen- 
burgjh, being an Error of betwixt two, and 
three Minutes, arifing in both Cafes from hia 
not making Allowances for the Refra&ion. Co- N 
pernicus, in lib. w Revolutionum, capZ30.com* 
paring his Situation at Fruenburgh with*Alex- 
andria, makes ufe of the following Words : Ptole- 
m<eo t Alexandria fereniiatem & aeris puritattm 
phrimum favifle, cum tpfe locum incolerit % fadum 
ntbulis tff <viftula vaporibus prapinguem. 

* Gaflindi Opera, Tom. IV. p. 410^ 

I 4 It 



I 7 6 RISE AND PROGRESS \ 

It is fomewhat remarkable, that 
when M. Picard, the French Aftfo- 
nomer, went to Uraniburgh in* 1672, 
he feemed to * make a fair Fe/rifal 
.upon Tycho in return for his dete6U 
ing the Errors in Latitude of Coper- 
nicus and Reinholdus. For though 
Tycho was at infinite Pains in detei> 
mining the Latitude of Uraniburgh 
to be cither 55 54' 30", or 40", or 45", 
being in an Uncertainty betwrxt thefe 
three Numbers** yet M. Picard, by 
a Variety of the mod accurate Ob- 
servations, difeovered that all of them 
were too much, and that the leaft of 
them had a Miftake of one Quarter 
of a Minute, as the real Latitude of 
Uraniburgh was exa&ly 55 54' 15". - 

f Voyage d'Uranibourg, p. 17. 

He 



or a e o g £a p rf y; tj 7 

Ha fblihd a ftill greater Erf of- ift 
TychoY Meridian Line*, artl&urtt- 
ing to no lefs than i8'or 20', as the 
true Meridian was found to be fo 
much to the Weft of" the tforth of 
that which refuks from the Pofition* 
given by Tycho. 

The French Aftrdnomers feemfcd to 
n think that their Advantage over Ty- 
cho, in thefe particular Obfervations, 
arofe from an Improvement made a 
few Years before, in 1667, by having 
a fmall Telefcope fitted upon their 
Quadrants and Sedtors ihftead of the 
Pinnule ot Sights, which were in ufc 
before that Time; by which means 
they were enabled to take the Angled 

f * Voyage d'Urarribourg, p.* 11. 

I 5 ^ and 
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and Altitudes with a fuperior Degree 
of Exadtnefs. 

But however flattering it was to 
the Vanity of the French Aftronomers 
to have difcovered and corrected the 
Errors of fo eminent an Obferver as- 
Tychb, yet we may reckon it as the 
Happinefs of the prefent Age that fo 
many new Improvements have been 
made in InftrumentSv of all Sorts fince 
that Time, by which the Progrefs in 
Aftronorjny and Geography has been 
quickened much beyond the Ideas -of 
our Forefathers. Quadrants and Sec* 
tors are now fo accurately divided, 
that the Eye can fcarce diftinguifh 
fo exa&ly as it is performed by the 
Inftrument; fo that in order to read 
the Observation with the Precifion 

with 
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with which it is executed^ we muft 
take the Afliftance of magnifying 
Glaffes, the Divifions of Nonius, and 
thofe circular Micrometers where the 
Revolution of ^the fmall Thread of 
a Skrew is divided into 3^0> or any 
other aliquot Parts of a Circle. And 
if any one Country can claim a Merit 
in having diftinguifhed itfelf more 
eminently than another in thefe Im- 
provements, it is this Kingdom, where 
the bell Instruments of Obfervatioa 
have been acknowledged to be made 
for upwards of half a Century. ., 

There is another Particular hitherto 
unmentioned, which has greatly con- 
tributed to the folid Advancement 
both of Aftronomy and Geography, 
and this is the more accurate Method 
7 now 
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now praft'ifcd tot the tnedfuririg of <time, 
which though in appearance of a dif- 
ferent Nature, i& equally capable 6( 
being applied to the Menfuration of 
Space. For ih the Tables of Longi- 
tude it i$ well kn6Wfi that Time and 
Space ate ufed like two different 
Languages, where the fame Truth is 
exprefied with equal Clearnefs in both, 
though ih Characters that are effen- 
tially different from each other $ as 
ope Hour in Time is allowed to be 
equal to fifteen Degrees in Space 
upon the Surface of the Earth, ancf 
of courfe all the aliquot Parts of each 
are in the fame Proportion. 

Sun Dials and Clepfydr^ or Wa- 
fer Clocks, were the principal Mea- 
sures of Time among tht Ancients, 

It 
5 



i 
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It was only about the Year of Chrift 
1300* that Clocks with indented Wheels 
afe faid to have been firft in ufe. And 
it was not till aoo Years after thift 
that they feem to have been employed 
for the Purpofes of Aftronomy; For 
Waltherus, the Difciple of Regiomon- 
tanus, is faid to have had one about 
the Year 15001 which Schoner, who. 
pobiifotd hit Obfervations in 1544*. 
fay*, was fd regular, that from Mid- 
day to Mid-day it perfe&ly agteed; 
with the Sun, atod was almoft as exaft 
in the Times given, as in thofe drawn 
from Calculation. Tycho Brahe is 
faid to have had four Clocks which 
marked Minutes and Seconds, the 
largeft of whidi had only three Wheels; 
the Diameter of one of them was three 

Feet* 
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Feet, and it had 1200 Teeth*. But 
all of thofe were exceedingly imper- 
feft, till Monfieur Huyghens improved 
them in 1656, by his Invention and 
Application of the Pendulum, whofc 
Vibrations were regular and ifochro- 
nical. The Improvements that have 
been fince made in Clocks and time* 
pieces > and the Manner in which they 
have been applied to the Determi- 
nation of Longitude, is a Branch of 
Knowledge that will be beft- learned 
from the Books which have been pro- 
feffedly wrote upon this Subject. 

It was never my Intention in this 
Diflertation to enter into the Difcuf- 
fion of the prefeat State of Gcogra*- 

• Dc la Lande's Affronomie, p. 917, &c. 
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phy f or to give the comparative Ex- 
cellence, of the Maps of different 
Countries. The Field is much too 
large to be attempted without better 
Materials and more Leifure than I 
am now Matter of. It has* befides 
this, been already executed with great 
Ability and Knowledge by M. Robert 
de Vaugondy y \n the lntrodu&ion which 
he has prefixed to his New Atlas* 

I muft, however, obferve upon the 
whole, that Geography is a Science 
even ftilL many Stages removed from 
Perfe&ion, The Maps of America, 
^nd the Eaftern Parts of Afia, though 
they have been of late two of the- 
great Theatres of War and Com- 
merce, are perhaps more unfinilhed 
than any of the reft, * Every new Map 

that 
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that i* publifhed of thefe Countries* 
feeim to blaft all thofe that went be- 
fore them r and it will require perhaps 
the Experience of half a Century to 
eortie, before a. fufficient Number of 
Qbfervastons (hall be made to verify 
the Situations of their mod confides 
able Towns, Coafts and ftivers, fo 
as to approach the Accuracy -with 
which the Maps of the different King- 
doms of Europe are now executed. 

And yet updn $|hi$ Oteafion, I mfcft 
«onfeft> that eveft the Maps of Great 
Britain and Ireland are ftill very im* 
perfett ahd unfatUfa&ory ; and the 
Numbers we have of them> varied 
and re-publifhed without any real Im- 
provements, juftly confirm an Obfer- 
vation which Lord Bacon has wifely 

made 
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made in a fimilar Cafe, cc fbat tbt 
4 > Opinion, of PUnt} is one of tbe Cau£t\ 
« of Watt**" The late Dr. RracU 
ley was of Opinion, that there were 
-but tw,Q Places in England whole 
Longitude might be depended upon 
as accurately taken, and that thefq 
were the Obfervatcry at Greenwjcb> and[ 
Sberborn Cqjlle, the Seat of the Earl 
of Macclesfield in Oxfordfhire, and 
that; their Differej&ce was, ofte Degree 
in Space* or 4' w*. Time $ fout evest 
this has been found to be inaccurate 
by the late Tranfit of Venus, as being 
only 3 #, 47 // f. If we fhould examine 
the Longitude of tbe Lizard, wcihall 

• $aco& de Augmcmw Scieniiarum Prelum 

§ * . . 

f Philofophical Tranfa&ions for 1762, vol. lii. 
p. 624. 

fcarce 
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fcarce find two Geographers of th« 
fame Opinion. In the Account of 
Longitudes prefixed to Halley's Ta- 
bles, it is faid to be 4 45' from the 
— Obfervatory, which is therefore 4 40' 
from London; according to others it 
is 5 and -5 5', and by fome 5* 14' V 
and by others it is enlarged even to 
6° j this furely is a Matter worthy 
the publick Attention, when we con- 
fider thatit is a Point bf Land the mod 
important of all others to the Navi- 
gation of this Kingdom f. 

* Robert&m's Navigation, vol. i. p. 378c 

f This is held to be (6 uncertain, that Sailor* 
when they approach the Mouth of the Channel, 
generally think it fafeft to grope their way by 
Soundings , rather than depend upon Obfervatioa 
*r Calculation. 

nhall 
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I lhall therefore conclude this Dif- 
fertation with obferving, that all Maps 
in general oifght -to be confidered as 
unfinijhed Works, where there will be 
always found many things to be cor- 
rected and added, and that they ought 
to have a Kind of floating Title affixed 
to them, exprefiive of their imper- 
fect State, fimilar to whatPiiny tells 
us was praftifed by the greateft 
Painters and Statuaries of Antiquity 5 
fuch as, Apelles faciebat out PoJycletus, 
but not fecit i claiming an Indul- 
gence to the Artift, as if he was em- 
ployed to his lafl: Moments in correct- 
ing the Faults of his Compofition, 
tanquam inchoatd femper arte £s? imper- 
fecta, jut contra judiciorum warietates 
fuperejfet artifci regreffus ad veniam, 

velut 
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vtht cmcndatwo 'quicquid defideretur> Ji 
non ejfet inter ceptus *. 

* Plinii Prafatio Nat. Hift. ad Divum Vef- 

pafianura. 
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